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PREFACE 

This bulletin on the "Mineral Resources of Nye County" is the 
third to be issued by the Nevada State Bureau of Mines, it being 
preceded by the "Mineral Resources of Douglas, Ormshy, a n d  
Washoe Counties," and the "Mineral Resources of Storey and 
Lyon Counties." 

The Bureau has been fortunate in obtaining the  services of 
Victor E. Kral, a Mackay School of Mines graduate of 1938, as. 
the mining engineer t o  prepare this bulletin. 

From 1939 to 1942, he was the instructor of the traveling school 
for prospectors of the  Nevada Department of Vocational Educa- 
tion. From 1942 to 1944, he was with the  War  Department exam- 
ining mining properties in the  Touopah Bombing Range, and to 
1946 with the U. S. Bureau of Mines a's a field engineer along with 
the preparation of six "Reports of ~nvestigations" on Nevada 
mines. 

His thoroughness, his willingness to give information and aid 
to all, and his pleasing personality are all hereby gratefully 
acknowledged. 

The first summary of all the State's mineral resources to be 
published was the  "Mining Districts and Mineral Resources of 
gevada" by Francis Church Lincoln in 1923. This was prepared 
by him while Director of the Mackay School of Mines of the  Uni- 
versity ofNevada and before the Nevada State Bureau of Mines 
came into existence in 1929. The Bureau has since distributed 
this authoritative 300-page book to a very appreciative public. 
Xaturally, the treatment of each mining district was restricted 
to a short statement, but accompanied by a n  excellent bibliog- 
raphy, 

In the '30's the United States Bureau of Mines started a study 
of the State a s  to the mining activities in each county. This work 
Was carried out by William 0. Vanderburg, and before this work 
was discontinued, by war necessity, there bad been issued as 
information circulars, the "Reconnaissance of Mining Districts 
in Churcliill County," 1. C. 7093; "in Clark County," I. C. 6964; 
"in Eureka County," I. C. 7022 ; "in Humboldt County," I. C. 6995 ; 
"in Lander County," I. C. 7043 ; "in Mineral County," I. C. 6941 ; 
and "in Pershing County," I. C. 6902, or seven in all. While these 
reports covered only the  active mines in those counties a t  that  
time, they have proved to be of great value to our Bureau and to 
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the mining fraternity. They are  now practically out of print, but 
our Bureau secured a few extra copies for loan purposes. 

As Lincoln's figures on the gross value of the metal production 
from counties, districts, and mines was not accurate, our Bureau 
in 1943 issued a bulletin prepared by Mr. B. F. Couch, i ts  secre- 
tary, giving this production data a s  taken from the t ax  state- 
ments required in the  State since its early Statehood days. 

By 1943 the geological bibliography in Lincoln's book was two 
decades in the  past, therefore, in 1945 the  Bureau issued a very 
complete combined, Bibliography of Geologic Literature by Vin- 
cent P. Gianella and Bibliography of Geologic Maps of Nevada 
Areas by Robert W. Prince. 

In 1945 began the  study to check more thoroughly on the  early 
history of Nevada mining districts than given in Lincoln's book 
and to cover the interesting time since i ts  publication, with the 
plan to issue county bulletins, covering first those counties not 
covered by the United States Bureau of Mines Information Cir- 
culars. 

In planning t o  make such an exhaustive search of mining litera- 
ture on Nevada i t  was evident that  for efficiency this data should 
be collected for all the counties a t  the same time. This entailed 
many long months of preparation before the  writing of the  first 
bulletin could be undertaken. 

Particular attention was paid to finding and listing all technical 
articles published on Nevada mining since Lincoln's bibliography, 
and to consulting the  Bureau's index and clipping file of mining 
news from Nevada newspapers, a s  the history of many mining 
properties can only be found therein. 

This accumulated data, including United States Government 
and private reports, has been classified into county and district 
files, and while all this material cannot he included in the bulle- 
tins, reference is made to it, and i t  is readily availahle to all who 
may call a t  our office, thus avoiding a long and tedious search on 
their part. It also enables the Bureau t o  quickly obtain the infor- 
mation requested by correspondence. 

In writing this bulletin a special effort has been made to give 
data on idle properties that  have been neglected or forgotten, and 
to give the  names of engineers and of individuals who now have 
knowledge of or own them, in order to expedite the work of those 
seeking Nevada mining properties. 

The accompanying maps were chosen and secured through the 
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courtesy of the State Highway Department because of the inclu- 
sion of so much engineering data, including roads and land sub- 
divisions, to which has been added the  location of the mining 
districts of the  counties. 

As most of these districts have no definite boundaries, their 
general locations are simply shown as small circles on the  maps. 
Properties between districts are described with the closest.one. 
Often two or more names are in common use for the  same dis- 
trict and are  so shown. 

Mining districts existed before Nevada became a State. The 
miners met and defined the limits of the district, made regula- 
tions, and a ~ p o i n t e ~  a recorder for the claims located. The State 
laws made no provision for legalizing such action nor for filing 
such information with the State, but only define the duties of the 
recorder. I t  would be presumed then that  the counties by com- 
missioner action would regulate the formation of districts and 
require copies of the organization proceedings and the election of 
recorders to be filed a t  the county court house. Inquiry of county 
officers, and a search of the list of all county records of Nye 
County made by the Historical Records Survey of the W. P. A., 
failed to find any such official information. 

The United States Geological Survey issued a map in 1907 show- 
ing the mining districts in the  West, and in 1912 issued Bulletin 
501 on "The Mining Districts of the Western United States." 
This bulletin states: "for many districts these (district) limits 
are uncertain and vague and cannot always be ascertained, though 
the data are supposed to be on file with the county authorities." 

The U. S. Government has no record of claims until patent is 
applied for. I n  the application the  survey location is given with 
the name of the district. The latter is not checked, but the Pub- 
lic Survey Office in Reno issued a map locating districts based 
upon that  uncertain information. This varies greatly from that  
of Lincoln's "Mining Districts and Mineral Resouces of Nevada." 

The State law provides that  claim locations shall also be filed 
with the County Recorder, and with the present easier and faster 
means of travel of mail and persons, the older mining districts, 
with one or two exceptions, apparently no longer have duly elected 
recorders, and newer districts are  seldom organized, for a new 
discovery. For  convenience the term district is used and named 
after the locality or.the mine. 

The only advantage of segregating claims into districts named 
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af ter  localities is the  ease of finding the same on maps or in the 
field. 

The gelogical descriptions in this bulletin are  based, in great 
part, upon publications and maps of the United States Geo- 
logical Survey, too numerous to mention individually. 

The two best general references are  the  Bureau's two publica- 
tions, Mining Districts and Mineral Resources of Nevada, by 
Francis Church Lincoln, and Bibliography of Geologic Literature 
of Nevada, by Vincent P. Gianella, with the Bibliography of 
Geologic Maps of Nevada Areas, by Robert W. Prince. 

JAY A. CARPENTER, 
Director, Nevada State Bureau of Mines. 
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Very frequent use was also made of:  
Mineral Resources: U. S. Geological Survey. 
Minerals Yearbook: U. S. Bureau of Mines. 
Gianella, V. P., Prince, R. W., Bibliography of Geologic Litera- 

ture  of Nevada, and Bibliography of Geologic Maps of Nevada 
Areas: Nevada State Bureau of Mines, Vol. XXXIX, No. 6, 1945. 

All references t o  bulletins prepared by the Nevada State Bureau 
of Mines are  made to volume and number of the University of 
Nevada bulletins. 

VICTOR E. KRAL. 

MINERAL RESOURCES OF NYE COUNTY, NEVADA 

NYE COUNTY 
History. The bill establishing Nye County was approved by 

the Nevada Territorial Legislature and Governor on February 16, 
1864.I 

The county was named for Governor J. W. Nye, the appointed 
governor of the Territory. Nye County was formed from Esmer- 
alda County which, prior to this time, included that  part  of 
Nevada south of the 39th parallel and east of Mason Valley. 
After the new county was formed several changes were made in 
its boundaries. I n  1866 the southeastern part  was formed into 
Lincoln County. I n  1869 and 1875, parts along the east side were 
added to Lincoln and White Pine Counties. 

The cour~ty was formed as a result of a petition by the miners 
of the Union district who stated that  they were too f a r  removed 
from Austin in  Lander County and Aurora in  Esmeralda County. 
The legislative committee reporting on the bill stated that  the 
proposed county had a population of 1,000 to 1,500. 

Ione was designated as the first county seat. On May 15, 1867, 
the county seat was moved to Bellnont where i t  remained until 
19052 when it was moved to Tonopah which had been booming 
for several years and was now a sizeable community. 

Nye County has a n  area of 17,376 square miles which is  
approximately one-sixth t h a t  of Nevada. It is the  third largest 
county in the United States, the greatest distance across it, from 
southeast to northwest, being about 240 miles a i r  line. 

It is not known when the earliest prospectors made their way 
into the &sea later designated as Nye County, however, it is  
known that the early sixties saw much activity in the Union and 
)!ammoth mining districts which were discovered in 1863. The 
Sari Antone district was discovered the same year by a party of 
Jfexieans. 

As Austin was the  source of supply for all of central Nevada, 
and the rush to this new camp took place in 1862! i t  may be 
assumed that  prospecting in the area to the  south began about 
rhat year. The Stone Cabin Ranch, situated between the Monitor 
and Hot Creek Ranges and north of the  Tonopah-Ely highway, 

1 ~ 1 1  historic data taken from Thompsoll & west. 
rxe~ada Highwn~.s and Parks, Vol. X, No. 2, p. 8, April-July, 1950. 
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(1) Camps whose mining activity is now hardly more than a memory. 
Upper. Belmont with its historic courthouse. 

Lower. Murphy Mine, Ophir Canyon. The ruins of a $250,000 
reduction plant. 

Mineral Resources of Nye County 3 

as related by Mr. Joe Clifford, was settled by his father about this 
time. In later years the elder Clifford and his sons had much to 
do with mineral discoveries in this part  of the county. 

Captain John Fremont's3 expedition of 1845 took him south 
through the Big Smoky Valley and westerly around the south end 
of the Toiyabe (Toyabe) Range to Walker Lake. This was strictly 
an  expedition and had little or no hearing on mineral discoveries. 
Furthermore, the  group did not t a r ry  as i t  required only 3 days 
travel between Darrough's Hot Springs and Walker Lake. 

As to mineral development prior to 1862, some mention has 
been made of earlier activity. Mr. Clifford of Stone Cabin 
reports he has found apparent evidence that Mexicans mined in 
the San Antone district. in about 1854. Mr. Noel Phillips of 
Fallon reports that he has found an unusually large percentage 
of French names in an old store ledger used in Ellsworth. He 
believes this indicates that  the early trappers of Canada came this 
far south and, if so, may have been here well before the sixties. 

Topographg. Elevations and, therefore: general climatic condi- 
tions vary tremendously between the northern and southern parts  
of the county. In the north the peaks of the ranges vary from 
8,000 feet to over 11,000 feet altitude, and the valley elevations 
are at about 5,000 t o  6,500 feet altitude. Elevations in the most 
southern part, in Pahrump Valley, drop t o  about 2,000 feet. 

Nye County topography is typical of the Great Basin; a series 
of north-south ranges with valleys between that  drain to sinks 
nnd alkali flats. I n  the  northern part  of the county the principal 
ranges from west to east are  as follows: 

The Paradise Range, with Sherman Peak rising t o  8,657 feet, 
has the magnesite and brucite produejng community of Gabbs on 
its west flank. The continuation of these mountains to the north 
is the Desatoya Range. 

The Shoshone Itange, rising to 10,072 feet in South Shoshone 
peak, has the Union district with the town of Ione and the lead- 
silver camp of Grantsville. 

East of this is the narrow Reese River Valley and the Toiyabe 
(Toyabe) Range which rises t o  11,775 feet a t  Arc Dome. 

Next is the Big Smoky Valley and the Toquima Range which 
rises to several peaks, the highest of which is Mount Jefferson a t  
11,807 feet. The town of Round Mountain with the large dredg- 
ing operation arid Manhattan a re  on the west flank and the old 
county seat of Belmont is on the east flank. To the south this 

zilnrli, Ellie, M., Nerniln : A. 8. CIlnrl: Co. pp. 100-01, 1935. 
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(2) Native stone was a cbmmon early day building material. 
Upper. Joe Clifford and one of the stone cabins. This is one of the 

original buildings of the landmark, the sonstruetion of which 
4 

began about 1862. a 
Lower. Mr. and Mrs. Jack Ekstrom and their comfortable stone house j 

in the Danville distriot. P $1 

Min,eral Resources of Nye County 5 

range develops into the San Antonio Range with Tonopah in the 
southern portion. 

Across the v ide  Mo.nitor Valley the Monitor Range is next east. 
It rises to over 10,000 feet and is wider than the  previously men- 
tioned mountains. 

Next east is the I lot  Creek Range with the  Little Fish Lake 
Valley, the floor of which is  over 6,000 feet elevation, on its west. 
The camp of Tybo is the largest producer here. To the  south this 
is known as the Xawich Range 'which continues into the southern 
part of the county east of Beatty. The Kawich Range has the 
old camps of Bellehelen, Golden Arrow, Silver Fow, and Kawich. 

The Pancake Range which rises only slightly over 8,000 feet is 
next east. It has had very little mining activity. To the south 
this develops into the Reveille and then the Belted Range with the 
old camp of Reveille and, near the south end of the Belted Range, 
the Oaks Springs district. 

The Grant Range, the  southern par t  of which is known as the  
Quinn Canyon Range, is the farthest east of the larger mountains 
of Nye County. To the south this also develops into the Belted 
Range. The old camp of Troy and the Willow Creek district a re  
on the west flank of the range. Elevations are  high here with 
Troy Peak rising to 11,268 feet altitude. 

The Cactus Range in the southern part of Nye County is set off 
by itself and has no apparent connection with other mountains in 
the area. It lies east of Goldfield and on its flanks are  the dis- 
tricts of Cactus Springs, Antelope Springs, Wellington, Wilsons, 
and Trapmans. 

Gerzeral Geology. Geologically the mountain 'anges in the 
northern part  of the State a re  largely Mesozoic and Paleozoic 
sediments with some meta-volcanics. Mesozoic formations are  
more common in the  western ranges, and the rocks of the central 
and eastern ranges are  largely of the Paleozoic era. Tertiary 
rolcariic flows are  common a t  the lower elevations on the flanks 
of the ranges, and Tertiary intrusives are  found widely distrib- 
uted. Granitics of Jurassic and Cretaceous age have intruded the 
older rocks in all areas. 

The youngest sediments are  lake beds of upper Miocene age, 
commonly referred to as "Siebert Lake beds" and now known 
to be part of the  Esmeralda f ~ r m a t i o n . ~  These young sediments 
are sometimes overlain comformably by rhyolitic lava flows and 
these by Pliocene andesite lavas. - 

'Ferguson. 13. G., The %lining Districts of Nevnda: Nevada State Bureau of 
flines, Vol. XXXVIT, No. 4, pp. 00-91, 19.14. 
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In the southern part  of the county the Tertiary volcanics are 
much more common and cover more of the area. Some basalts 
here may he as young as Pleistocene. The older sediments are 
also exposed here and are  largely of the Paleozoic era. A feu, 
granitic intrusives of Eocene ( ? )  age a re  found in the  older rocks. 
The formations in this region are  well described by Ball and his 
geologic map of the full area gives a ready picture of the general 
geology. 

The mineral deposits are  found in both the younger volcahics 
and the  older sediments. The gold and silver mines found in the 
volcanics, with Tonopah a s  the best example, have been the most 
important producers. The magnesite-brucite deposits in the 
Triassic dolomites of the Paradise Range have already proven to 
be important and will probably become more so as time goes on. 
An impressive gold producer from Tertiary rhyolite is the  Round 
Mountain district, and with the present large-scale dredging 
operation of the placer from this auriferous rhyolite, i t  will prove 
to be a major source of the  Nye County gold production. 

Mining Districts. Lincoln's "Mining Districts and Mineral 
Resources of Nevada," published in 1923, listed 51 mining dis- 
tricts in Nevada. I n  1945 Gianella's "Bibliography of Geologic 
Literature of Nevada" used the same list of districts a s  given by 
Lincoln and added three which had come into use since Lincoln's 
tabulation. These districts were Paradise Range, in the  vicinity 
of Gabbs; Quartz Mountain, in the northwest part  of the county; 
and Wahmonie, in the southern part  of the county, northeast of 
Lathrop Wells. 

This publication describes 52 mining districts in Nye County. 
Seven districts listed by Gianella a re  included with adjoining 
districts, two are  separated from larger districts hecause of tooo- 
graphic separations, and three new districts are  listed. 

Improved transporation facilities have in a sense decreased 
distances, therefore, two or more smaller adjoining mining dis. 
tricts are  here often described together. This is particularly $0 
if the areas are topographically and geologically similar. The 
consolidated districts are  Black Spring which is included with 
Cloverdale, Butterfield Marsh with Currant, Carrara and Lee 
with I'luorine, Millett with Twin River, Paradise Range with 
Mammoth, and Quartz Mountain with Lodi. 

Of the five added districts, two are  separated from other djs- 
tricts because they a re  in different mountain ranges and are  corn- 
monly referred t o  by the mining fraternity under individual 
names. The Mammoth district is separated from the  Lodi as it 
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includes a large par t  of the Paradise Range, and the Lodi district 
is here described as including only the Lodi Hills. The Royston 
district is not included in the San Antone as the two a re  separated 
by the Big Smoky Valley. 

Three new districts are  added because the mining activity in 
the areas involved is too f a r  from older known districts to be 
embraced by them. The Goldfield mining district is added to 
include that par t  of the Esmeralda County activity overlapping 
into Nye County. The Longstreet district is named for the Long- 
street mine to include much of the southern part  of the Monitor 
Range. Afellan Mountain, although not believed previously men- 
tioned in written descriptions of the Cactus Fla t  area, has been 
commonly. referred to by that  name for many years. It includes 
a small area of much mining activity east of the Cactus Range. 
For the convenience of t l e  reader all district names, both old and 
new, are included in the table of contents. 

Touopah Bombing ancl Gunnery Range. I n  October 1940 a 
large area in the southern part  of the State, principally in Nye 
County, was withdrawn from further mineral entry and desig- 
nated as the Tonopah Bombing and Gunnery Range. Immedi- 
ately after the entry of the United States into World War 11, the 
area was closed, even t o  travel, and the Air Force began training 
here. 

All mining properties within the Tonopah Bomhing and Gun- 
nery Range were originally leased t o  the government fo r  a period 
of 5 years and these leases have been renewed. A t  present the 
original claim owners still retain title to their claim rights but 
are not required to perform annual assessment work a s  they may 
not trespass on the Range. The present area of that  part  of the 
Tonopah Bombing and Gunnery Range in Nye County represents 
approximately one-fifth the area of the  county. The approximate 
present boundaries of the Range are  shown on Maps 6,7,  

the  

present  of the 
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(3) Exploration by hand. A two-man windlass hoisting from a 90-foot 
depth in placer exploration near lone. 

(4) The remains of a horse whim a t  one of the old shafts of the Gila 
mine, Old Reveille. 

( 5 )  Typlcal Small scale exploration using small gasollne holst and a 
compressor converted from a Model A Ford. 

(6) Final step in. a well-equipped small operation. Labbe mine, 
Johnnie district. 

( C .  H. Labbo) 
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The period of the rushes and the  booms is probably gone but 
production developed from the careful use of all modern explora- 
tion techniques has yet to get a good start.  Today we have faster, 
and possibly better, methods of geologic mapping; aided by aerial 
photography (including color), better roads, and more versatile 
means of transportation. We are  just beginning t o  make use of 
geophysical surveys integrated with other geologic mapping. 

For the actual physical exploration, machinery today has been 
designed to give better and faster results with less weight and 
less cost of operation. Diamond drills are  lighter and more ko-  
bile; bits are  precast, allowing the  use of cheaper stones and 
making the  over-all cost lower. Small rotary drilling rigs are 
coming into the  same fields occupied by diamond drills and churn 
drills. Roads are  better and there are  more of them, also, small 
road building tractors make i t  possible to take exploration equip- 
ment to places formerly considered inaccessible. Compressors 
arc  mounted on rubber-tired wheels for greater mobility and in 
some cases a r e  made as a n  integral part  of small tractors to aid 
in the building of roads. 

Exploration equipment is now so readily moved tha t  many 
formerly productive mines can have additional exploration more 
easily done. Favorable unexplored sections of the vein or the 
walls may be quickly probed fo r  new ure bodies. Many mines 
filled with water only have a low or moderate water flow that, 
with modern portable electrical generating equipment and electric 
pumps, can be unwatered with speed and efficiency. 

Geophysical exploration, coupled with geologic mapping of 
many of our "worked out" sulfide ore deposits, can give us a 
tremendous amount of information a t  relatively low cost. Favor- 
able areas may then be physically explored. 

These advances in exploration techniques which help mining 
a re  in use today, hut not generally so. When we finally make use 
of all our facilities to find new ore deposits, the  production of Nye 
County as well a s  many other areas will increase rapidly. 

It appears that  the  underlying necessities t o  any future explor- 
ation program are  good geologic maps of the  mining districts. To 
date only a small fraction have been mapped and the  sooner this 
work is completed the  sooner y e  may expect the next steps in 
the search for our hidden mineral wealth t o  gain momentum. 

Changes in mining and metallurgical techniques will in the 
future, as they have in the  past, make many marginal mineral 
deposits worthwhile to mine. The increased efficiency of gurface 
mining methods, with their low cost, have already resulted in 
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many new mining operations in the State. Also, in the field of 
nonmetallics, deposits of now worthless material are very apt to 
become marketable as time goes on. 

The excitement of oil exploration has recently struck Nevada 
and has caused considerable lease speculation. Although only a 
minor area has been leased in Nye County, the  heaviest leasing 
being in the counties to the  north and east and in the southern 
part of the State, exploratory drilling is now being conducted in 
White Pine County only 9 miles from its boundary with Nye 
County. As of October 1950, about 2 million acres of Government 
land in Nevada had been leased for oil and gas. Although this 
interest in the search for  oil in Nevada is a great help to the 
State, needless to say, the finding of oil would be a tremendous 
benefit to all of the  State as well a s  to the individual counties 
involved. 

, MINIMG DISTRICTS 
ANTELOPE SPRINaS 

The Antelope Springs mining district lies on the  east slope of 
the Cactus Range near the  southeastern end of the  main part of 
the range. It is  about 30 miles southeast of Goldfield and is all 
within the Tonopah Bombing and Gunnery Range. 

Antelope Springs, for which the district was liamed, furnish 
suficient water for camp purposes and it is believed that  enough 
water for milling could be obtained by drilling wells. 

The district is well described by F. C. Schrader.5 He states that  
gold was discovered here in 1903 by the  Bailey brothers of Cactus 
Springs. I n  Novembet; 1911, Jordan and Reilly discovered high- 
grade gold ore and soon about 150 men were prospecting the  
immediate area. Shrader states : 

By the  close of the year a $15,000 five-day option had 
been taken on the Antelope View claim (Jordan & 
Reilly) by George Wingfield of the Goldfield Consolidated 
Mines Company, who prosecuted the  work of sinking a 
shaft continuously with good results, but as he wished 
a brief extension of time, which i t  is said the  owners 
would grant only a t  a very l q g e  price, he relinquished 
the option. 

As a side light, this story has a moral. Many a prospector has 
died in poverty because he failed to realize t h a t  the  consummation 
of a reasonable agreement can mean a profit for both parties, 

SSchrader, F. O., Notes on tlle Antelope District, Nevada: U. S. Geol. Bull. 
:,a, Part 1. gp. 67-98. 1911 (1812). 
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while a dropped option helps no one, and certainly does not aid 
the mining industry. 

Geology. Lincoln summarizes Schrader's geology: 
The Cactus Range is composed mainly of Tertiary 

eruptives, according to Schrader, which rest unconform- 
ably upon Paleozoic sedimentary rocks which have been 
intruded by Cretaceous granite and diorite porphyry. 
The country rock of the Antelope Springs District is 
Tertiary rhyolite. The ore occurs in quartz veins filling 
fissures and in the altered rhyolite adjoining these veins. 
A little aduiaria is present with the quartz in the veins, 
and the rhyolite has been altered by silicification, ser- 
citization, kaolinizittion, and alunitization. The ore min- 
erals are hornsilver, argentite, and native gold, much of 
which contains silver, Limonite, hematite, and manga- 
nese oxide are common. 

Properties. The Antelope View group of two unpatented 
claims, located by Reilly and Jordan in 1906-1907, are now owned 
by Mrs. Margaret McAuliffe of Goldfield. The group lies 1 mile 
south of Antelope Springs. 

High-grade gold discoveries on this property stimulated early 
activity in the district. The principal working is a 240-foot inclined - shaft with 240 feet of laterals on the 60-foot level which opens 

1 to the surface. Water reportedly stands a t  145 feet in the shaft. 
The ore occurs in narrow quartz veins in rhyolite. a4\though no 
production is of record it is said that about $80,000 has been pro- 
duced from the claims. 

The Gold Bug group of two unpatented claims are owned by 
Mrs. Margaret McAuliffe of Goldfield, and D. L. O'Meara of 
Madera, California. The claims lie about 3 miles southwest of 
Antelope Springs on the road to Goldfield. This area is locally 
known as Sulfide. 

Narrow quartz veins are said to occur in rhyolite and have been 
explored by several shafts, pits, and trenches. Two of the shafts 
are 60 feet and 75 feet deep, and another of unknown depth is 
full of water. The claims have no known production. 

It is of interest that these claims are approximately on the ridge 
of the mountain range and have encountered water. A well situ- 
ated near here is only a few hundred feet below the ridge. 

The Jay group of unpatented claims lie a short distance north- 
east of the Gold Bug grou~p. They are owned by Edith F. Bailey 
of San Bernardino, California, and others. Silver ore occurs here 
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in narrow quartz veins striking northeasterly in rhyolite. The 
occurrence has been explored by several shafts, the deepest being 
100 feet. All the workings total about 600 feet. 

ARROWHEAD 
The Arrowhead district could possibly be included with the 

Reveille district, idjoining on the south, as it represents only a 
rather small area a t  the north end of the Reveille Range. It is 
reached by an unimproved desert road from near Twin Springs. 

The areal geology is similar ,to that of the Reveille district 
except that Tertiary volcanics are more prevalent. Lincoln states: 

The country rocks of the Arrowhead Mine are ande- 
site and rhyolite. The ore body is a replacement vein 

- from 3 feet to 8 feet in width carrying pyrargyrite and 
argentiteas the principg ore minerals. A minor amount 
of gold is present. 

Mineral Resources of 1920-1922 show a small production of 
silver and lead ore during those years and Couch shows a recorded 
production of $4,755 from 225 tons mined in 1920 and 1939. Dur- 
ing the latter year 195 tons grossed $2,684. There is no indication 
of activity in the district between these years nor after 1939. 

nlost interest in the area was apparently in the early twenties. 
The Arrowhead Mining Company had a 345-foot inclined shaft 
with work on four levels and the Arrowhead Extension Mining 
Company was working in a 150-foot s h a f t . V h e  district must 
have been ideal for promotional purposes as 10 companies were 
organized for work here during 1919-1922. No activity has been 
noted in the district for many years. 

ASH MEADOWS 
The Ash Meadows district is in the southern part of Nye 

County bordering on California. The district covers a large sink 
and meadow area in the lower part of the Amargosa Desert that 
drains into the Amargosa River in California. The altitude is 
about 2,200 feet and winter weather conditions are mild; sum- 
mers are hot. Roads are generally poor for wet-weather travel 
and fair in dry weather; however, State Highway 29 passes with- 
in one-half mile of the prillcipal mining area. The earliest known 
activity is mentioned by Mineral Resources (1917) which states, 
"Groups of claims containing clay like that a t  Zabriskie and 
Shoshone, Cai., have been located in Ash Meadows, Nev., along 

'&lines Ilandbook, Vol. XV. y. 1136. 1922. 
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the California-Nevada State line. It is stated in a prospectus 
issued from the  same source from which the Zabriskie-Shoshone 
enterprises originated that  a stratum of brown, spongy clay 
encountered in numerous holes, the deepest of which was bored 
38 feet, invariably carried 4 to 8 percent potash 1K20). The 
potash in this broxvnish clay is  said to be over 90 percent soluble 
in water." The article goes on to say that  the statements have 
not been verified and that  since the average potash content of 
muddy sediments for the entire earth's surface has been com- 
puted to be 3.25 percent, the claims need verification by someone 
experienced in the practical aspects of such potash ventures. 

The first mention of the use of the clay in i ts  natural form was 
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Meadows is 179,929 tons valued a t  $2,901,466, with the  largest 
recorded annual production, in 1929, being 34,492 tons valued a t  
$571,393. 

Geology. The clays are  a par t  of lake beds referred to by Balli 
as late Pliocene and Pleistocene. The beds are  essentially hori- 
zontal and those that  have been mined are  all on the periphery of 
~ s h  Meadows and slightly above the valley floor. The material is 
commonly known as bentonite and is largely composed of the  
mineral montmorillonite. 

Properties. Although several deposits in various parts of the 
district have been mined, the  property about 10 miles north of 
Death Valley Junction, operated for many years by the  Coen 
Companies and now by the  Los Angeles Chemical Company, has 
made essentially all the production. This property is on the  west 
side of the meadows while others are north and east of the mea- 
dows. During the  years of operation, mining has spread over a n  
area about one-half mile square and exploration ahead of future 
minine covers an area manv times this size. The desirable ben- *<, .... - ~ -  - .̂ 1 , " 

: tonite clay is found in somewhat circular and irregular bodies as 
much as 100 feet across. The thickness of the  beds varies and they 
usually feather out a t  the  edges. The thickest bed was mined 
from surface t o  24 feet a t  which point the  bentonite was still 
good but the  depth considered too great a s  the  water is relatively 
near the surface. Water level is held down to about 15 feet with 
a 3%-mile drainage ditch. All mining and exploration is done 
with a crawler track-mounted drag line. Much of the  clay is quite 
wet, as mined, and is allowed to dry about two months prior to 
handling in the  plant. The mining and hauling by gasoline-pow- 
ered locomotive is handled by one man who can mine about 200 
tons of clay per day with the drag line. Stripping has thus f a r  
been a minor item as enough clay bodies have been found near 

(7) Bentonite pits and Los Angeles Chemical Company plant 
a t  Ash Meadows. the surface. 

The processing plant is relatively simple as it is only necessary 
in Mineral Resources (1918) which states, "The most; promising t o  dry, crush, size, and sack the clay. The general flow-sheet is 
development of the  year was the  utilization of a deposit of earth from a toothed set of roils, to an 'oil-fired rotary kiln, to two sets 
in Ash Meadows, Nye County, Nev., near Death Valley, Calif., of rollsin series with screens, t o  sacking, or to a Raymond mill 
which is reported to be very large. This material is  known in the for a finer product which is also sacked. About five products a re  
trade a s  'Death Valley clay,' probably because it was first reported produced a t  the  present time, ranging in size from plus 40 mesh 
a s  coming from Death Valley, and is said to be excellent for filter- to minus 325 mesh. The plant has a capacity of 15 tons per 8 ing mineral oils." hours and produces about 200 tons per month. It is operated by 

It appears that  a fairly steady production has been made from three men including the superintendent. Power is supplied by a the district since 1918, however, not all productioft has been 
recorded. Including the year 1949, recorded production from Ash 'Ball, S. H., A Geologic Reconnaissance in Sonthmestern Nevada nnd Bast- 

* .  ern California : U. S. Geol. Survey Bull. BOS, I>. 160, 1007. 
> ~ 
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50 h. p. Caterpillar gasoline engine and a 125 h. p. Caterpillar 
Diesel engine. A planned electric power line from the southeast, 
to supply Shoshone, California, and Pahrump Valley, may also be 
extended t o  the  Ash Meadows area a t  which time this plant will 
probably be rebuilt. Most of the clay is now used either a s  a filter- 
ing media or a n  absorbent. A t  one time much of t h e  bentonite 
was used a s  a drilling mud, however, little or none of the Ash 
Meadows material is now being used for this purpose. 

ATEENS 
The Athens district borders Mineral County and is about 30 

miles by road northeast of Mina a t  elevations ranging from 6,000 
to 7,000 feet. The road from Mina, nearest highway and railroad 
point, is a good improved dirt  road except for the  last few miles. 
Water is  scarce and must be hauled. Weather conditions usually 
allow year-around work. The earliest work in the  district was done 
a t  Pactolis, which had a few years of boom activity after the  dis- 
covery of high-grade gold ore in about 1903. The recorded district 
production a s  per Couch is $71,724. This has all come from the 
Warrior, which is the only producer in the  district. 

Tertiary lavas of rhyolite, dacite and some andesite, with Iater 
Siebert lake beds in some areas, make up the  formations found in 
the  district. Gold and silver, occurring in quartz veins and shear 
zones, are  the  principal economic metals. 

Properties. The Warrior mine, the  principal property in the 
district, situated about 4 miles north of the Simon lead mine, is 
owned by EIarry McNamara of Tonopah. A veteran of the  Civil 
War, of unknown name, grubstaked by Millett, a storekeeper of 
Manhattan, discovered the property in about 1912. The first 
appreciable work was done in 1915 when a small amalgamation 
mill was installed. It is doubtful tha t  this project met with much 
success but apparently some ore was milled a t  the  Omco mine, 4 
miles west in Mineral County. Lincoln mentions a $20,000 pro- 
duction from the  Warrior. The largest production from the  prop- 
erty was made, after  the  advance in the price of gold, in 1934. 
Lessees worked the  mine intermittently during 19341946, ship- 
ping to the  Dayton Consolidated custom mill a t  Silver City. Pro- 
duction records show the ore to have averaged $22 per ton, of 
which the  lessees paid a 15 percent royalty. The veins appear to 
be made up of quartz stringers in shear zones occuring in the 
rhyolite and dacite. The ore is  said to average.about 4 feet in 
width and the  mine is  said to have much $10 ore that  could not 
he  shipped. The workings consist of two inclined shafts, the 
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older being 200 feet in  depth with about 1,300 feet of laterals on 
two levels and having a headframe of doubtful stability. The last 
work in this shaf t  was said to have been done in 1939. The other 
shaft, which has been used more recently and is  smaller, has an 
estimated 200 feet of workings with timber and headframe in 
good condition. Improvements consist of several old camp build- 
ings in rehabilitable condition. 

Pactolis is a n  old boom camp that  had a little activity on high- 
grade gold occurrences during 1903-1907. The patented lode claims 
here are owned by Sam J. Eva of San Francisco. The group lies in 
low rhyolite hills about 5 miles northeast of the Warrlor mlne and 
7 miles southeast of Goldyke. No activity has been reported in 
the district for many years. 

BELLFHELEN 

The Bellehelen district is 50 miles east of Tonopah and about 5 
miles air line south of the  Tonopah-Ely highway. Mrs. Byrd F. 
W. S a w ~ e r , ~  of Fallon, states that  the town was named for two 
mules and was never more than a tent city, however, a t  one time 
had a population of 500. The date of discovery is  not known but 
is assumed to have been shortly after the  turn of the  century. 
Apparently several companies were organized on the strength of 
ore found here and WeedQeports that  the  Pacific States Mining 
and Milling Company had a production of $117,000 during 1917- 
1921. This company and the Tonopah Xawich Mining Company 
formed the Bellehelen Merger Mines in about 1922 and built a 
50-ton cyanide mill the next year which, however, only operated 
a few months in 1923. The mill was rehabilitated and operated 
about 9 months in 1927, but no record of production for this 
period was noted. Couch shows the only recorded production from 
the district a s  $29,473 from 438 tons producecl by Cornforth & 
Sweet in 1918, which probably came from a group now known a s  
the Doreen. It is reported that  ore valued a t  about $4,000 was 
shipped from the old Peterson Mine in the  west end of the district 
in 1935. 

Geology. The area is largely rhyolite overlying a granite 
exposed south of the  areas of principal activity. Mineral values 
are in silver with small amounts of gold, the sliver usually occur- 
ring as the chloride. Jay A. CarpenterlVn describing one property 
-~ 

BSarvyer, B. B'. TV., Goirl aui Si l~er  Rushes of Nevada, 1900-1010, University 
((;tlif., Yostor:~te tllesis, p. 103, 1931. 

'Weeil, W. 11, Jliurs Ilarr~il~ooli  Tol. XlrT, p. 1"IS", 1925. 
'YCnr@?nter, J. A. I'i.iv:~tc Renurt on Tolloli;~Ii Kiimich Xinine Comnanv. 
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in the district states, "The rhyolite formation of the mountain The Doreen group, owned by W. B. Naismith and Lee Hender- 
was a t  one time subjected to an intense east and west vertical son of Tonopah, is said to have been first worked in about 1915. 
fissuring. These many parallel fissures can now he eazily traced It is believed that the $29,473 recorded production shown by 
along the whole south side of the crest, show promfnently on the Couch came from this property. Apparently very little work has 
face of the bluff, and have been exposed in surface cuts for over been done here in many years. It has one adit and no improve- 
a mile farther to the west. Mineral bearing solutions ascended in ments. - 
many of these fissures depositing quartz with iron and sllver min- 
erals, and these quartz veins and stringers, while very small, are 
nearly as regular and as easily traceable as the fissuring itself. 

"There is a rather prominent fracturing of the rhyolite a t  right 
angles to the fissuring, but there is no silicification or any evi- 
dence of post mineral movement along these fracture planes, and 
in addition the unbroken continuity of the outcrop of the quartz 
veins points to veins remarkably free from faulting." 

Properties. The Bellehelen Merger Mine's ground is now owned 
by the Western Gold Corporation, title having been transferred 
in 1930. The property has several thousand feet of workings, 
however, i t  is understood that no appreciable work has been done 
here since the twenties. The mill was removed during World 
War 11. Available data indicate that the ore was usually 12-18 
inches wide and contained about 50 ounces of silver per ton. 
Some of the shoots mentioned by Carpenter measured about 100 
feet by 200 feet. 

The Peterson mine, also known as the Holiday group and owned 
by the Fallini brothers of Twin Springs, is just west of the Belle- 
helen Merger. They state that about $4,000 of high-grade gold ore 
was shipped in 1935, however, nothing has been done here in 
recent years. The ore reportedly occurs in short shoots and pipes. 
A 600-foot adit and other workings total about 1,000 feet. 

The South Star mine, half a mile southeast of the Bellehelen 
Merger, is also owned by the Fallini brothers. The ore values are 
said to be largely in silver with some gold, the silver occurring as 
the chloride in veins 2 inches to 3 feet wide. Some $15 ore is 
reported to he in sight. The workings consist of a 75-foot shaft 
and about 200 feet of short adits and cuts. 

The Cedar group, owned by C. A. Anderson of Tonopah, lies 
about one-half mile north of the Bellehelen ranch. The owner 
reports that he has mill ore exposed on several of his claims and 
that the ore contains gold and silver with some vanadium. He 
states that the greatest depth of the workings is 100 feet and that 
150 feet of drifting has been done on the ore. The claims were 
located in 1927 and the next year reportedly made a small pro- 
duction. 

BELMONT (Philadelphia, Silver Bend, Baroelona, Spanish Belt) 
The Belmont mining district, also commonly referred to as the 

Philadelphia district and in the early days as the Silver Bend, 
lies on the east side of the Toquima Range a t  an altitude of about 
7,000 feet. The town of Belmont is 46 miles by road northeast of 
Tonopah; of this distance 19 miles is paved, and the balance is 
well-maintained dirt road. The Barcelona or Spanish Belt area, 
situated almost on the crest of the Toquima Range a t  an altitude 
of about 9,000 feet and 8 miles air line northwest of Belmont, is 
usually included in the district. The area in the vicinity of Meadow 
Canyon is also here included. 

Discovery of the district was made near the site of the town of .: 
Belmont in 1865.l1 High-grade, surface-enriched silver chloride 
ores mined here in the early days made the camp very prosperous. 
In 1867 the Nye County seat was moved from Ione to Belmont 
where it remained until is was moved to Tonopah shortly after 
the turn of the century. The old red-brick Nye County courthouse, 
still standing a t  Belmont, is one of the principal landmarks of the 
State. 

Production figures indicate that Belmont was fairly active until 
about 1887. Couch shows the recorded production from the dis- 
trict as $3,793,103 from 58,906 tons. Part  of the total production 
may not have been recorded with the State, as so often happened 
in the early days of Statehood; Lincoln reports a much higher 
figure. 

A drop in the price of silver, the added cost of pumping from 
greater depths, and the usual drop in silver content of the nri- 
mary ores all shared the responsib;lity of a dormant period from 

" about 1887 to 1916. 
In 1915 the Monitor-Belmont Company, after taking over the 

principal mines and bringing electric power from Manhattan, 
built a flotation mill to treat the old dumps. During the next year 
it is reported that the company was treating an average of 120 
tons per day in its 10'-stamp mill. The mill was shut down in 1917 

"Emmons, S. F., Resort of t h e  Geological Exploration of the Fortieth Paral. 
lel, Vol. 111, sp. 303-405, 1870. 
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and this was the  last production made from the  old Belmont 
mines. The tonnage and value recovered by this company was 
appreciable hut no report was made to the State. The masonry 
walls of the mill still stand as a landmark. * 

The Nevada Wonder Mining Company took a n  option on the 
property in 1918. Under the superintendency of Jay A. Carpenter, 
a period of eight months was spent unwatering and sampling the 
old workings before the  option was relinquished without the  min- 
ing of any ore. 

The Barcelona or Spanish Belt part of the district was respon- 
sible for about $200,000 of the total district production and $33,- 
500 of this was made during the period 1920-1922. 

Geology. The areal geology may be described a s  Ordovician 
shale and limestone intruded by a large mass of granite that 
extends t o  the  Round Mountain district. The Belmont ore occur- 
rences are  briefly but well described," "The geology of t h e  portion 
of the  district owned by the Monitor-Belmont Mining Co. may be 
briefly described a s  quartz veins and lenses occurring in slates and 
limestones a t  or near their contact with intrusive siliceous gran- 
ites. The alteration of the intruded rocks t o  mica schists and 
jasperoid is noticeable. The metallic minerals occur in the  quartz 
as bunches; no banding has been noticed." 

Stetefeldtite,'" rather rare argentiferous antomonial sulfide 
reported to contain silver, antimony, copper, lead, iron, and, sulfur 
is said t o  be the source of the  silver in the Belmont ores. If this 
combination is a mineral rather than a mixture, and it may be the 
latter, it would probably be partzite due t o  the  lead content. 
Dana's System of Mineralogy shows stetefeldtite t o  contain no 
lead. Regardless of the  primary mineral, the oxidized ores con- 
taining the  silver chloride were probably of the greatest import. 
ance. 

Sheared quartz veins containing wolframite are  found in sev- 
eral places in the  granite south of Belmont. Only minor work has 
been done on these occurrences and no known tungsten produc- 
tion has been made. 

Turquoise is found in the extreme southern par t  of the district 
a t  a camp called Monarch. Shaly limestone here has been highly 
altered and silicified to a jasper. 

In the  Barcelona or Spanish Belt area, which is in the north. 
western part  of the  district, molybdenite has been found in and 

'ZII~~ghes, \Vilson W., The Belrnont C;ilng, Xevailn: Enginrer.ing Rlld Uining 
Juurnnl, Tol. 103, So. 23, p. 1008, Jnne 9, 1917. 

'aE~>lllOn~, 3. F., R e ~ o r t  of tlie Geologicnl Exi~loration of tlle Fortieth Paral- 
lel, Voi. 111, pi,. 393-405, 1870. 
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near the workings of the  old Barcelona silver mine. The molyb- 
denite reportedly occurs in the metamorphics near the granitic 
intrusives. 

In the Meadow Canyon area, in the  extreme northern part  of 
the district, a small mercury mine and a gold and silver deposit 
are found in the metamorphics. 

Properties. Director Jay A. Carpenter, who in 1918-1919 was 
in charge of pumping out and examing the workings of the  High- 
bridge and Belmont shafts, has furnished the  following informa- 
tion. 

The Nelson Brothers had conducted a very profitable assay 
office in Goldfield and, enthused by their uncle's stories of the rich 
mines of the flooded Belmont district, organized the  Monitor 
Belmont Company. They planned to mill the  large dumps and 
from the profits to pump out the  mines.l4 Both the low values 
in the dump ores and the low extraction by flotation of the  oxized 
minerals resulted in no profit fo r  the nnwatering of the mines. 

The Nevada Wonder Mining Company, impressed by past pro- 
duction records and by the strong quartz veins and the surface 
cuts,  then took over the property under option. Hoisting and 
bailing equipment was installed a t  the Highbridge shaft  and a t  
the Belmont shaft  about. 1,600 feet southerly, with the water 
standing a t  about 50 feet from the surface. There were no maps 
of the underground workings, but hearsay accounts were to the 
effect that the Highbridge and Belmont were connected on the 
300-foot level and that  the 500-foot level of the  Belmont had 
furnished a large tonnage of ore. 

Fortunately, Mr. Carpenter was told of the old Belmont news- 
papers on file a t  the county courthouse and, from the progress 
reports of the mines contained therein, he drew up a crude but 
valuable map. This map disclosed the  most important facts that  
the Belmont had drifted toward the Highbridge on the 500-foot 
level, not the 300-foot level, and a t  60 feet from the line had raised 
all the way to the surface ores, and that  the drif t  from the  300- 
foot level of the Highbridge had connected with this Belmont 
raise just below the old reportedly large body of refractory sul- 
phide ore. The Highbridge shaft  was sunk to 360 feet and the 
Felmont to below the 600-foot level. The reported weekly ton- 
nage of ore was usually low in amount but high in value. 

The papers contained much of human interest from "necktie 
party" hangings to the ~resclmed suicide of the Indian maid 
Slaggie by jumping down into the flooded Highbridge shaft. - 

ilTlre Belrnont Camp, Sev:ifin. E.JI.3, June 9, S!l17. 
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By the use of bailers on both shafts the'removal of 300 gallons 
per minute lowered the water steadily. Many hundreds of feet 
of old drifts were cleared out or crawled through, and old stopes 
explored. Both cut and grab samples were generally low in value. 
The stopes were fully gobbed with white vein quartz of low value, 
but the old cowhides indicated that the high-grade ore next to the 
hanging wall had been mined separately and carried t o  the ore 
passes. This checked with the old newspaper reports of but a few 
cars a day of high-value ore. The 300-foot Highbridge and the 

Highbridge 
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1870 by one of several Mexican Prospecting parties outfitted by 
Emanuel San Pedro. This man did much work in the early days 
of Grantsville and Ellsworth in the northwestern par t  of the 
county and may have been responsible for the early work in the 
San Antone district. 

Couch shows a total recorded Barcelona production of $198,952 
from 7,854 tons, of which amount $165,456 f rom 4,843 tons was 
produced during 1875-1889. The balance was mined by the 
Consolidated Spanish Belt Silver Mining Company during 1920- 
1922. This company installed a 50-ton flotation mill in  1921 
which operated about a year. 

The presence of molybdenite in the  area has added interest to 
the mine in recent years and some work was done on these expos- 
ures in 1942-1943 by J. C. Perkins of Tonopah. Trenching of a 
disseminated occurrence in hornfels near a n  alaskite intrusive 
found the material t o  contain 0.39 to 3.0 percent molybdenum. 

The principal working is a long adit reported t o  he 2,000 feet 
or more in length. Molybdenite is also said to occur in this adit. 

The Van Ness mercury mine, believed owned by John Connolly 
of Tonopah, is well described by Bailey and Phoenix. The prop- 
erty lies a t  a n  elevation of 8,600 feet, about 6 miles northwest of 
the  town of Belmont. Since its discovery by Jack Wumphrey in 
1928 i t  has produced 728 flasks of mercury. Most of the produo 
tion was made by Raymond Van Ness in a 30-ton Cottrell furnace 
in 1930-1931. Since 1931, during the period of high mercury 
prices, lessees produced 25 flasks annually from retorts. The 
rotary furnace is  believed t o  be on the  property. The principal 
workings are  two glory holes tapped with a haulage adit, and a 
135-foot inclined shaft  with stopes. A 900-foot adit driven to 
explore the  ore a t  depth has produced little. 

The War  Eagle group, owned by W. A. Flower of Tonopah, 
lies 14; miles above Flower's camp in  Antone Canyon which is 12 
miles by road north of the town of Belmont. Gold and silver 
values associated with lead and copper minerals a re  reported 
found here in metamorphosed shale and limestone. The workings 
consist of a 500-foot crosscut adit, a 75-foot adit and several shal- 
low shafts. The longer adit is said t o  require another 200 feet to 
reach the vein. 

The Fiorite group of mercury claims, owned by W. A. Flower 
and W. F. Logan, is situated near Flower's camp in Antone Can. 
yon. Bailey and Phoenix describe the property and report that 
about 50 flasks of mercury have been produced since its discovery 
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by Mrs. Flower in 1908. Small quantities of good-grade ore 
have been sorted from the workings in-a  30-foot rib of silicified 
sediments. The property is equipped with a two-pipe, oil-fired 
retort. 

Several groups of placer claims have been located in both 
Meadow Canyon and its branch Antone Canyon. Nine holes sunk 
1 to 20 feet to bedrock are  said t o  have panned about $0.30 in 
goid per cubic yard on bedrock. 

The Titanium placer group, located by W. A. Flowers, lies near 
the junction of Antone Canyon and Meadow Canyon. A concen- 
trate of the material from here is said to have contained 12.3 
percent titanium oxide. 

The Senator mercury mine, described by Bailey and Phoenix, 
is owned by George J. Barry of Los Angeles and lies a t  the head 
of the north fork of Mariposa Canyon on the west slope of the 
Toquima Range. It is reached by 3 miles of pack trail from the 
end of the Shoshone Canyon road east of Round Mountain. About 
100 flasks of mercury have been produced from here since the  
discovery of the property in about 1925. The mercury is said to 
occur as cinnabar and metacinnabar in veins in granite. The 
workings consistof several adits, the longest of which is 90 feet. 

The Monarch camp, of unknown ownership, lies about 15 miles 
by road south of Belmont. The claims appear t o  have been 
!ocated for copper and turquoise, as some poor-grade gem material 
is found in a deep trench. I n  -the area, apparently once located 
for copper, a ferruginous chert and jasper shows some faint cop- 
per stains. Two buildings here in liveable condition appear to 
have been used in the last 10 years. 

Old wolframite workings are found about 5 miles southwest of 
the town of Belmont. The tungsten mineral is found in quartz 
veins that show considerable shearing. The workings are minor, 
consisting of shallow shafts and cuts. 

The "pebble quarry," identified by several dumps on the  north 
side of the Belmont-Manhattan road, lies about midway between 
the two towns. £1. G. Ferguson" describes this old property. 

A deposit of silicified tuff occurs on the east side of the  
Toquima Range, close to the Belmont Road, about 8 miles 
from Manhattan. This rock is quarried and after rough 
grinding in a tube mill shipped to Manhattan, Tonopah, 
and Goldfield fo r  use in tube mills. The quarry is known 

"H'erguson, 13. G., GeologY and Ore Deposits of the Jlanhattirn Ijistrict, 
\;enrdn: U. S. Geol. Survey Bull. 723, p. 79, 1024. 
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as the Maris "pebble mine." The country rock consists 
of some of the finer-grained members of the Bald Moun- 
lain lake beds. They are here tilted a t  low angles to 
the north and are cut by irregular dikes of Maris rhyo- 
lite. The silicification of the shaly lake beds appears to 
be largely confined to certain favorable beds, which have 
been more or less brecciated. In thin sections of the 
best grade of material the minutely brecciated structure 
can be seen, the little fragments lying a t  all angles and 
almost completely replaced by minutely crystalline quartz 
in a matrix of finely banded quartz and chalcedony. This 
brecciation aids in giving the requisite toughness to the 
material, for nnbrecciated tuff, even though silicified, 
tends to split along the bedding planes. 

On a cost basis, this material has been found to compete satis- 
factorily with the Danish pebbles ordinarily used, but owing to 
the isolated position of the deposit the high cost of transporta- 
tion prevents its widespread use in other districts. 

BRUNER (Phonolite) 
The Bruncr district is relatively small and is situated a t  the 

north end of the Paradise Range bordering the Churchill County 
line. I t  adjoins the Mammoth district on the south. The earliest 
reported work in the area was a t  the Paymaster in 1906. The 
Penelas mine has been the only important producer, with a total 
recorded production of $898,629 having been recovered from 
69,001 tons during the years 1936-1940. 

Geology. Tertiary rhyolite and andesite lavas cover the area. 
The 1,000-foot, 73" inclined Penelas shaft on the east flank of the 
range is reported not to have cut through the lava covering. 
Meta-volcanics exposed a few miles south in the Alammouth dis- 
trict probably underlie the Tertiaries. Free gold associated with 
silver and occurring in quartz veins in the younger volcanics is 
the principal ore mineral. 

Properties. The Penelas mine. so named after the locator who 
made the discovery before World War I, is situated in the south- 
east part of the district, on the east flank of the Paradise Range, 
and about 14 miles northwest of Ione. The Penelas Mining Com- 
pany, of which L. D. Gordon of Reno is president-manager, oper- 
ated the mine from 1931 to 1942. A 50-ton cyanide mill was built 
in 1935, and the installation had the distinction of being one of 
the most efficient small operations in the State. To facilitate 
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communication from its remote location, prearranged short wave 
radio contact was made with Fallon, 80 miles distant by road. 
When the ore was exhausted in 1940, the operation was shut 
down and all surface plant s~tbsequently sold. Only the shaft, 
stopes caved to the surface, and the tailing pile remain as evi- 
dence of past activity. 

The Penelas ore occurred in two veins, both in andesite and 
rhyolite, having an average width of about 5 feet. Mining was 
done on nine levels spaced 100 feet apart with about 4,000 feet of 
laterals. The 6th, 7th and 8th levels are said to have been the 
most productive, the main ore shoot having been about 150 feet 
long. As stated by L. D. Cordon, no values were found below the 
900-foot level. 

The Ole Peterson mine, operated by Peterson in 1936 as the 
Golden Eagle, is the southern and more important retained part 
of several adjoining properties purchased in 1915 by the Kansas 
City-Nevada Consolidated Mines Company. It is situated along 
the crest of the north end of the Paradise Range about 15 miles 
northwest of Ione. The Penelas adjoins this property on the 
southeast. The present owner is Mrs. Esther Peterson of Super- 
ior, Wisconsin. The mine was last leased to John Chisholm and 
George Erwin who made periodic shipments of gold ore in 1938. 

At the Paymaster claim on the north end of the group the ore 
occurs in a poorly defined zone along a rhyolite-andesite contact. 
An excellent one and one-half compartment 375-foot shaft, with 
levels each 125 feet and about 2,000 feet of laterals, was sunk prior 
to 1920. Except for the collar set, the timbers show no signs of 
decay and the ladders are in good condition. It is reported that 
the principal values were found above the 125-foot Ievel and that 
careful selective mining was necessary. A 50-ton cyanide mill, 
built in 1919 and destroyed by fire a few years later, was appar- 
ently unjustified as no recorded production is shown for the com- 
pany. Broken Hills, 12 miles west, was probably the principa_l 
source of ore for the mill. Little or no -work has been done on the 
Paymaster since about 1923. 

The July Lode, a t  the south end, is the only part of the property 
having an appreciable production. It is from here that Ole Peter- 
son and leasers are said to have produced about $70,000 in the 
years 1936 to 1944. The ore occurence here is different from the 
Paymaster in that quartz is more abundant and the ratio of gold 
to silver is much greater. The values are found in a breeeiated 
rhyolite recemented with quartz and occurring in a chimney-like 
ore shoot approximately 14 feet by 8 feet in cross-section which 
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has been stoped to the surface. The mine is opened by two con- 
nected adits totaling about 400 feet in addition to several minor 
workings. Improvements consist of a 50-ton ore bin and several 
buildings in good condition. 

The Derelict mine, a gold property consisting of two claims, 
is west of and adjoins the Ole Peterson. It was originally part  
of the Penelas estate, however, in recent years has been relocated 
by Mory Stromer of Broken IIiIls. Although the mine has no 
recorded production, i t  is reported that  shipments were made in 
1939. The workings include a steeply inclined 300-foot shaft. 
Gold ore is said to occur here in a recemented brecciated rhyolite. 

BULLFROa (Beatty, Pioneer, Rhyolite) 
The Bullfrog mining district includes the vicinity of Beatty 

west of the Las Vegas highway and the region near the old towns 
of Rhyolite and Pioneer. It adjoins the Fluorine district on the 
west. Topographically the Bullfrog district covers all of the Bull- 
frog Hills and also includes properties in the adjoining part  of the 
Grapevine Mountains. Beatty is on the Tonopah-Las Vegas high- 
way, 93 miles from Tonopah and 114 miles from Las Vegas. 

As stated by Mrs. Byrd F. W. Sawyer, of Fallon, in her "Gold 
and Silver Rushes of Nevada 1900-1910,"1" the Bullfrog district 
was discovered on August 8,1904 by Shorty Harris and Ed Cross. 
The discovery was made a t  what is now usually referred t o  as the 
Original Bullfrog mine about 4 miles west of the town of Rhyo- 
lite. The name is said to have been suggested by the green color 
of the gold ore associated with copper in a bold quartz outcrop. 
Such choice of name on an August day in this arid section is 
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The Ploneer district is considered as part of the Bullfrog and 
the production is included with the figures given. Recorded p1-o- 
duction is only shown for 1909-1910 and is $44,491 from 2,122 
tons or a value of $21 per ton. Sawyer reports the discovery of 
the Pioneer mine to have been made here in 1907 by an employee 
of W. J. Tobin, but the excitement over the strike lagged and the 
actual boom did not come about until December 1908. The May- 
flower mine, adjacent to the Pioneer, had been working since 
1906. The Pioneer area has had intermittent activity since the 
early days but only a small production has been made since 1910. 

Present conditions in the Bullfrog district are considerably 
changed from what they were in the boom days of the camp. 
Beatty is now the principal town and, although some intermittent 
mining is done in this district and the Crowell Fluorspar mine is 
active in the adjoining Fluorine district, the main source of 
income is probably the tourist business. Roads to the mines in 
the area are good and gmeral climatic conditions allow work and 
access to the properties the year around. The nearest rail point 
is now Las Vegas, 115 miles distant. The Tonopah and Tide- 
water, the last railroad in the area, discontinued service in 1939. 
The Nevada-California Power Company's lines have long since 
been removed, the company having ceased supplying power in 
December 1916. The only present power source is a diesel-electric 
plant in Beatty supplying power for domestic use in that commu- 
nity, 

Geology. As Ransome, Emmons and Garrey made a complete 
study of the Bullfrog geology, it will he best to quote directly 
from their writings.20 

The prevailing rocks of the area studied-the ones 
that give character to the topography, and contain the 
ore deposits-are rhyolitic flows of Tertiary age. Much 
older rocks, however, are exposed in the southwestern 
and southeastern parts of the district. 

These are schists, quartzites, marbles, and injected gneisses, 
all highly metamorphosed, overlain in some places by less meta- 
morphosed limestone of probable Silurian age. They further 
state: 

The Tertiary rocks, which have an aggregate thickness 
of a t  least 6,000 feet cover most of the area and contain 
all the known ore bodies of importance. The greater 
part of the series is rhyolite, and sixteen successive for- 

2 0 0 ~ .  cit., U. S. Gcop. Sllrvey liull. 407, gg. 14-18, 
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mations of this rock have been recognized and mapped 
by Messrs. Emmons and Garrey. These formations are 
not necessarily individual flows. Some of them are really 
parts of a single thick flow, and others are certainly com- 
posed of several flows. Intercalated between the rhyo- 
lites are five flows of plagioclase basalt, one flow of 
quartz latite, some stratified tuffs, and finally capping the 
series, a flow of quartz-bearing basalt. The effusive 
rocks are cut by intrusions of rhyolitic pol'phyl-y, plagio- 
clase basalt, and leucite basanite. Most of the basalt 
dikes occupy fault fissures. 

The Tertiary lavas and tuffs are generally conformable 
to one another, but a t  a few places slight erosional un- 
conformity has been detected. 

The entire series of volcanic rocks is divided by faults 
into a large number of blocks in each of which the flows 
are in general tilted to the east a t  angles up to 40". The 
fault planes strike from northwest to northeast and dip 
generally to the west. The displacement as a general 
rule, is normal; that is, the hanging wall in each case 
has slipped down relative to the foot wall. In conse- 
quence of this structure anyone traveling across the dis- 
trict from west to east will see the edges of the same 
flows repeated again and again in the successive western 
fronts of the ridges. 

In regard to the veins they say: 
Most of the lodes are not simple veins, but are fissure 

zones (of nearly vertical dip) containing numerous vein- 
lets or stringers of vein material and in most cases show- 
ing no definite walls. The principal stringers are parallel 
with the sides of the lode as a whole, but they are linked 
by numerous irregular cross veinlets, and similar small 
stringers extend for varying distances into the country - 
rock. The lodes range in width from a few inches to 10 
or even 100 feet. 

Typical vein quartz, such as is characteristic of the 
gold veins of the Appalachians or Sierra Nevada or such 
as is found in the pre-Tertiary schists of the Bullfrog 
district, does not occur in the mines near Rhyolite, with 
the exception of the Original Bullfrog. The quarts is 
prevailingly fine grained, often of a porcelain-like tex- 
ture, and is usually intercrystallized with calcite. 
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All the ore thus f a r  mined (1908) or opened is more or 
less oxidized and as a rule, contains no sulphides. I n  the  
Original Bullfrog mine there is a little chalcocite, or  cop- 
per glance, and in some undeveloped veins in the schists 
south of Beatty there are  specks of galena, but the  only 
sulphide thus f a r  found in the other deposits is pyrite. 
Native gold, alloyed with various portions of silver, is 
the  only valuable constituent of most of the  ores, 
although cerargyrite, or horn silver, is fairly abundant 
in the rich ore of the Montgomery-Shoshone mine. The 
gold is finely divided and is almost invariably found in 
the quartz, not in the  calcite. Its characteristic associa- 
tion with little limonite specks, representing oxidized 
pyrite, has already been referred to. 

Properties. The Montgomery-Shoshone was discovered in  1905 
and, a s  per Ransome, Emmons, and Garrey, by the  end of that 
year had been developed t o  a depth of 150 feet with a large body 
of rich silver-gold ore blocked out as a result. This property lies 
on the northwest slope of Montgomery Mountain about 1% miles 
northeast of Rhyolite a t  4,000 feet elevation. When visited in 
1908, by the above-mentioned geologists, the shaft  was 600 feet 
deep and ahout 9,000 feet of laterals had been driven. According 
to news items in early issues of Engineering and Mining Journal, 
grading f o r  the  mill began in January 1907 and the  mill started 
grinding in October of the same year. During that  month, 3,000 
tons of $25 ore were crushed. The mill was built t o  treat  300 
tons per day but for various reasons, including difficult percola- 
tion, only about 200 tons per day were treated. The mill was 
equipped with amalgamation, concentration, and cyanidation; 
however, the  amalgamation was abandoned very early in the 
operation. After  the  milling became well organized and the  con. 
centrates were cyanided, only bullion was shipped from the  pro- 
perty. Steady production of 5,000 to 6,000 tons per month was 
made until the  latter part of 1910 when i t  dropped off consider. 
ably. Finally the  operation was shut  down in the  early part of 
1911. The 1910 annual report to the  stockholders reported 61,037 
tons of $4.84 ore milled, $245,907 net bullion proceeds, 83.57 per- 
cent recovery, $4.01 per ton mining and milling cost, not including 
interest and certain overhead charges, and a $55,360 loss fo r  the 
year. Couch shows the Montgomery-Shoshone mine production 
a s  $1,388,398 from 141,376 tons, or a n  average of $9.82 per ton. 

The principal ore body a t  the  Montgomery-Shoshone was the 
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brecciated area between two north striking parallel veins a t  their 
north termination on the  'Montgomery-Shoshone fault which bears 
northeast. As explained by Ransome, the fault is a contact 
between rhyolite on the  southeast and a down Iaulted segment of 
extrusive basalt on the northwest. The character of the  veins 
as summarized by Ransome, "The veins worked in the  Montgom- 
ery9hoshone mine are  filled fissures in rhyolite. As a rule, the  
fissuring is rather irregular with a tendency toward sheeting and 
breeciation. Consequently, most of the veins contain many frag- 
ments of rhyolite embedded in the materials deposited from solu- 
tion." The ratio of silver to gold in the higher-grade, near- 
surface ores of this property was about 25 ounces of silver to 
one of gold; being much more silver than is characteristic of 
Bullfrog ores. 

The workings are  very extensive and go to the 700-level of the  
main shaft  which is actually 600 feet deep as levels were desig- 
nated relative t o  an old shaft  on higher ground. It appears from 
old news accounts that  water was encountered a t  a depth of 550 
feet and that  sinking was abandoned near 600 feet (700-level) 
due  to an excessive flow. Most of the ore probably came from 
above the 300-foot level and the  best is said to have been mined 
in the glory hole area. Some of this ore was reported to assay 
$700 per ton. It was from here that  the higher-grade shipping 
ore was obtained before the  mill was operating. 

Although the  headframe and shaft  are  in apparent good condi- 
tion, and an old hoist'is on the property, the  mill and other 
improvements have long since been removed. Little is known 
regarding the  condition of the  workings. Some work was done 
at  the property in 1938; however, no production has been recorded 
since 1911. The Montgomery-Shoshone is reportedly owned or 
controlled by Leo Meyberg of Los Angeles. 

The Shoshone-Polaris mine, commonly known a s  the  Polaris, is 
southwest of the  Montgomery-Shoshone and the  underground 
aorkings of the  two mines are connected. As the  Polaris shaft  
is now caved, access to the  mine is through the  Montgomery- 
Shoshone shaft. These two properties were operated together by 
the Montgomery-Shoshone Consolidated Mining Company, there- 
fore the two mines are usually considered as one. Couch shows a 
recorded production of $101,081 from 9,522 tons during 1907- 
1910; of this amount $60,000 was produced in 1908. The average 
return on the  ore was $10.62 per ton. The Polaris shaft  as shown 
by Ransome in 1908 was 300 feet deep with levels a t  each 100 
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feet. The ore occurred similarily t o  the  Montgomery-Shoshone 
in a north bearing vein near the  fault and also along the  fault. 
Some work was done a t  the  Polaris in 1940 ; however, no produc- 
tion has been recorded since 1910. It is reported tha t  a recent 
sampling disclosed 40,000 tons of ore averaging $11.10 per ton 
over a width of 5-6 feet. The Polaris mine is owned by the  Leo 
Bocaccino estate of Beatty. 

The Senator Stewart mine is on the  east side of Ladd Mountain 
east of the  town of Rhyolite. Homer Weeks of Beatty is working 
the  property under lease and is also subleasing. A t  the  time the 
mine was visited early in 1950, four men were working. Some 
shipments had been made to the Dayton Consolidated mill a t  Silver 
City; however, a s  the  cost of treatment plus hauling is about $25 
per ton, profitable mining is difficult. The property has been 
intermittently worked by lessees for many years. Minerals Year- 
book for 1939 states that  181 tons yielding $39 per ton in gold was 
produced from the  mine in tha t  year. The Senator Stewart vein 
hears N. 20" E. and dips about 55" W. It is persistent and can be 
traced for a t  least 400 feet. The work is being done from two 
shafts, each about 100 feet  deep. Improvements consist of two 
small headframes with hoists and one ore bin, all neatly arranged 
for efficient work. 

The National Rank mine owned by Miss Bess Westmoreland of 
Cleveland, Georgia, is situated on the northwest slope of Ladd 
Mountain overlooking the  old town of Rhyolite. Ransome states 
tha t  a little ore had been shipped prior to 1906 but the  property 
had not proved profitable. A t  that  time, i t  was opened by a 200. 
foot vertical shaft  with two short levels. The ore is said to consist 
of a silicified rhyolite with minute quartz veinlets, the  gold being 
found in the  rhyolite asscciated with limonite rather than in the 
quartz. Various news items in old issues of Engineering and 
Mining Journal show intermittent small production of ore varyins 
from $65 t o  $463 per ton in the  years 1907 and 1909. Couch 
shows no recorded production for the  property. 

The Tramps Consolidated mine, owned by Charles A. Liddell of 
Los Angeles, lies on the east slope of Bonanza Illountain over- 
looking Rhyolite from the west. The property includes tho Gibral. 
ter  mine on the southeast slope of Bonanza Mountain and the 
Denver Mine to the northwest; i t  is believed that  the long Tramps 
adit cuts the Denver vein. Ransome states that  the  Denver mine 
was located in September 1904 and that  intermittent shipments of 
sorted ore were made up t o  the  time of his visit in 1908. The 
property has been worked principally by lessees and is one of the 
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mines in the  Bullfrog district on which leasing has been active 
recently. Couch shows a recorded production of $22,407 from 541 
tons during 1907-1910. During 1915-1916 the  Sunset Mining 
Company operated a mill here; their production is  recorded as 
$40,792 from 10,888 tons. It can be well assumed that  appreciable 
unrecorded production has been made by lessees. The individual 
mines making up the  Tramps Consolidated each have several 
parallel veins, most of which have a northerly trend and occur in 
rhyolite. One of the  veins is  associated with a basaltic dike. 
Development has been mainly by adits although several shafts  
have also been sunk. It is estimated that  the group has over a 
mile of workings. 

The Original Bullfrog, more recently known a s  the  Rurm Ball 
mine by the owners, J. Burmeister and W. S. Ballinger of Auburn, 
California, lies about 4 miles west of Rhyolite. The company did 
considerable work in the  early thirties after taking over the 
property. They were reported to have retimbered the  shaft  to 
220 feet and driven 2,400 feet of laterals on the  100 and 220 
levels. They also built a 25-ton amalgamation, concentration, and 
cyanidation mill in Beatty in which 480 tons of ore from various 
faces were treated. It is reported that  $15 per ton was recovered 
with a $6.90 tail. The mine has been operated intermittently by 
the company since this time with lessees doing some work during 
the last war and in recent years. Quoting directly from Ran- 
some's description21 of the  Bullfrog lode: 

The deposit represents a mass of rhyolite that  has 
been greatly fissured and shattered. The fissures have 
been filled with quartz and with minor. amounts of cal- 
cite and ore minerals; and to a considerable extent the  
shattered rhyolite has been completely silicified. 

The lode is nearly solid quartz, about 60 feet wide and dips 
18-20" K. The fissuring here was probably caused by the flatly 
dipping Bullfrog fault which faulted the  rhyolites against the  
Paleozoic series. 

Ransome describes the  characteristic Bullfrog ore, samples of 
which h v e  by now entered mineral collections in the f a r  corners 
of the earth. "The shipping ore consists of quartz that  origin- 
ally contained chalcocite, but the  latter mineral has been nearly 
all changed t o  green, blue, and brown chrysocolla with a little 
malachite. Native gold occurs in visible particles embedded both 
in quartz and chrysocolla." 

"Op. cit., U. S. Geog. Survey Bull. 407, p. 1252. 
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Development is  by several thousand feet of workings. The 
main shaft  is 550 feet deep and the last work is said to have been 
done on the 115-foot level. Equipment on the  property is  in good 
condition and in readiness for immediate operation. Water is 
hauled from Beatty. 

The Happy I-Iooligan mine, now known a s  the  Patootse and 
owned by Charles E.  and F. C. Phinuey of Beatty, lies about 16 
miles west of Beatty a t  the  eastern base of the  Grapevine moun- 
tains. Only minor production has been made from the  property. 
Ball states t h a t  gold ore is  found on the  contact of a n  exposed 
section of limestone with the  overlying basalt. The basalt is in 
turn overlain by a rhyolite. The exposed limestone here is nnus- 
ual a s  the  area has a general volcanic cover. He states that  much 
alteration has occurred on the limestone-basalt contact and that. 
free gold can be panned from the alteration products. The contact 
is traceable for several hundred feet and i t  is reported that  gold 
values are found in all openings along the  contact. About 1,000 
feet of work, including a 300-foot shaft  and two adits of 200-and 
300-foot length, has been done on the  property. The owners 
report that  assays taken in the  early days ran from $4 to $44 in 
gold and silver. The ore usually occurs in flat bodies 4 inches to 
4 feet wide. 

The July 4th and Happy Camp claims of the same ownership as 
above, and about 6 miles northwest, are  situated a t  a spring about 
2 miles northwest of Wahguyhe Peak. The group was located in 
1930 and 50 tons of $17 gold and silver ore is  reported to have been 
milled a t  Pioneer. The ore is free milling and occurs in shear 
zones and veins up to.a 33-foot width in rhyolite. Samples across 
wide widths are  reported to assay $4 to $12 per ton. About 900 
feet of work has been done here in two adits. 

The Niterville group, owned by Dr. W. R. Colbert of Elsinore, 
California, joins the  July 4th group. The owner reports a wide 
width of $15 ore in rhyolite. Workings consist of a 200-foot adit, 
a 100-foot shaft, and several open cuts. The property has no 
known production. 

The Homestake mine situated 6 miles northwest of Rhyolite is 
owned by Charles A. Liddell of Los Angeles. A 500-foot 63O 
inclined shaft  was sunk here in the early years of the  district and 
a well-built, 25-stamp mill erected in 1908. A news item of Janu- 
ary  1909 mentions treating 75 tons of $7 ore per day. The mill 
operated less than a year when i t  was shut  down for lack of ore. 
Couch shows a recorded production in 1908-1909 of $54,261 from 
9,803 tons. It is reported tha t  in 1940 considerable $35 ore found 
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in the footwall of the vein was shipped to the State Line mill in 
Esrneralda County. Some $20 ore is said to be left in the  mine; 
however, there is now no profitable way to handle ore of this 
gade in the district. The Homestake vein occurs in rhyolite and 
strikes northerly. It is said that  the  more quartzose ore of the 
vein, which was mined in the early days, is not the  best. The 
better-grade footwall ore; shipped in  1940, is a highly altered 
rhyolite containing much calcite hut little quartz. The headframe 
and shaft appear to he in good condition; however, the  shaft  is  
said to have no timber below the  300 level. No other improve- 
ments are on the  property. The massive mill foundations are a 
prominent landmark and identify the  mine. 

The Gold Bar mine, reportedly owned by Mike Chulick of Wint- 
ers, California, adjoins and is south of the  I-Tomestake. This 
property is similar to the  Nomestake and apparently is on the  
same vein. The principal work was done prior to 1908; news 
items of 1907 mention a 500-foot shaf t  with 4,861 feet total work- 
ings. A 10-stamp mill was installed but its life was short a s  work 
was suspended in May 1908. Ransome states, "The Gold Bar lode 
is a zone of irregularly fissured and hrecciated rhyolite fully 100 
feet wide. The hanging wall is generally a fairly regular and 
prsistent slip along which some displacement has occurred since 
the vein was formed. On the  footwall side there is no definite 
boundary between vein matter  and more or less disturbed rhyo- 
!ite. The general strike of the lode near the  shaft  varies from 
N. 55" E. to N. 65" E. and the  average dip is  about 65" NW." The 
shaft is now open to the 250-foot level with about 1,000 feet of 
v;orkings on the  150, and 400 feet on the  250; this being about 
the same work mentioned by Ransome in 1908. 

The Mayflower is in what is commonly referred to a s  the  Pioneer 
district which is here included in the  Bullfrog. The area is 10 
miles by road northwest of Beatty and is reached by traveling 6.3 
miles north of Beatty on the  highway and then west. The mine 
isonned by the Consolidated Mayflower Mining Company of which 
Xrs. Mary E. Tohin of Goldfield is president. Her husband, W. J. 
Tobin, operated the  mine prior to his death in 1935. W. H. 
Emmons of. the U. S. Geological Survey visited the  property in 
1906 a t  which time the  inclir~ed shaft  was 100 feet deep. Later 
the shaft was put down to 530 feet and, a s  per the  Mines Hand- 
book (1922), the  property had 3,500 feet of workings. It was 
then reported to have been thoroughly sampled and to have had 
nn'estimated 80,000 tons of $10 ore. John Devose of Reno worked 
at the Mayflower in 1918-1919 during which time a drift on the  
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500 level was being driven to the  Starlight vein. The 15-stamp 
amalgamation mill, t o  which a ball mill and more tables were 
added, was then milling ore from the  200 level. As electric power 
was no longer available in the  district, the  mechanical difficulties 
of stationary power plants plus the  marginal value of the  ore made 
the profit of the operation doubtful. The property operated inter- 
mittently in a small way until the  beginning of World War 11. 
During 1938-1940, S. Bacon installed leaching tanks and worked 
some of the  old tailings; water being obtained from t h e  shaft. 

The Mayflower's annual report fo r  the  year ending November 
1 ,  1909 is of interest. They milled 3,849 tons of $25.11 ore having 
a gross value of $68,459. Mill loss was $7.32 per ton, mining cost 
$9.30 per ton, milling cost $6.98 per ton, leaving a profit of $1.51 
per ton. Mill extraction was 70.8 percent. They also mined 1,043 
tons of $12.89 ore which was placed on the dump. The company 
then decided t o  lease the  mine. The geology a s  summarized by 
Ransome :22 

The lodk is a zone of sheeting and shattering which 
averages from 4 t o  5 feet in width. The hanging wall is 
generally regular and well defined, but the  footwall is less 
definite and the  width of the  vein in many places is not 
readily ascertained. It is claimed tha t  the  ore is in some 
places 40 feet wide. The lode appears never to have con- 
tained much pyrite and a s  a rule the  valuable constitu- 
ents a r e  not visible. 

Mr. Emmons was informed that  considerable bodies 
of ore averaged $20 a ton, but that  the  usual grade was 
from $8 to $12 a ton, nearly all the  value being in gold. 

Improvements a t  the Mayflower now consist of a headframe 
with hoist and hoist house, compressor house, blacksmith shop, 
and ore bin, all in fa i r  condition. One fa i r  camp building is on 
the property. 

The Pioneer mine, owned by the  Reorganized Pioneer Mines 
Company, lies just north of the  Mayflower. Activity here started 
in 1908 with the  sinking of a shaf t  and shipping of ore, one lot 
of 37% tons bringing $4,269. By 1913 a 10-stamp mill had been 
completed and about 40 tons of reported $10 ore per day %.as 
being treated b r  amalgamation and cpn ida t ion  TI7. J. Tobin was 
?3e mamging president of the mine during its early rears of 
operation, later J. K. Turner n-as designated as engineer in charge. 

Probably the  most spectacular period in the  history of the  prop- 
erty was during i ts  first years. The Tobin lease struck high- 
grade in the latter part of 1908 and is  reported to have made i ts  
large production in 1909; however, this may not all have been 
recorded as Couch shows a recorded production of only $44,491 
from 2,122 tons, which was made during 1909-1910. It appears 
that the operation of the  Pioneer has been more or less intermit- 
tent right up to the present. The last known work was some dia- 
mond drill exploration done during the  summer of 1949. It is 
doubtful if any appreciable milling has been done on the property 
since about 1920. The mill building and several others are on the 
property; however, the  milling equipment has been removed. 

The geology of the  Pioneer is almost identical t o  the  adjoining 
Mayflower, tha t  is, the ore occurs in sheared and brecciated rhyo- 
lite of various degrees of silicification and alteration. Although 
high-grade ore is  found, i ts  occurrence is very sporadic and the  
tonnages of this type ore are  small. 

The latest exploratory efforts on the  Pioneer apparently have 
been with the objective of finding large bodies of the lower-grade 
ore. This appears to be the best means of developing a future for 
the property. The shaft  is reported t o  be 800 feet deep and have 
about 3 miles of workings. 

The Indiana group, owned by W. B. Millikin of Denver, Colo- 
rado, lies betwen the Mayflower and the  Pioneer. Little is known 
about the property except that  i t  once figured in a law suit with 
the Pioneer. The activity here was during the  boom days of the 
Pioneer area and i t  is doubtful if work has been done in many 
years. 

Several other smaller properties are  in the  Pioneer area. 
Among them is the Savage group, situated 3 miles west of the 
Pioneer and owned by the estate of R. J. Kelley of Springdale. 
Two shafts, one 120 feet and another 100 feet deep, have gone 
through the rhyolite and penetrated the older quartzites below. 
The ore is reported to be 30-40 feet wide in a flatly lying attitude 
between the rhyolite and quartzite and is said to assay about $4 
per ton. The work here was done during 1910-1914. No produc- 
tion has been made. 

The Toner group of unpatented claims lies between the  Pioneer 
and the highway to the east. The property is onned by William 
Lahti of B e a e  who reports about 500 feet of rrork on the claims 
~rploring a rein occurring in quartzite. S o  production has heen 
~ z d e  from the property. 
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The Silicates Corporation's unpatented claim in the southeast 
part of the district, about a mile south of Beatty, was apparently 
located for kaolin. An adit of about 100-foot length has been 
driven approximately normal to the highly altered zone of the 
Amargosa fault. Much of the rhyolite alongthe fault is com- 
pletely kaolinized. Ransome describes the fault and shows its 
structural relationship to the rocks of the area. Quartzites and 
schists are faulted against the rhyolite in this area. Small sorted 
shipments are  reported to have been made from the property. 

The White King bentonite prospect, located by Ben I?. Lynn of 
Beatty, lies a few miles southwest of the town and near the Day- 
light Pass highway. The owner reports that only minor work has 
been done on the ground. 

Several mills have been built a t  various times in the Beatty 
area to treat the Bullfrog ores; often, although not always, these 
have been custom mills. The obvious reason for this location is 
the ready water in the Amargosa River; second, the location is 
readily reached from the Rhyolite vicinity as well as the Pioneer 
area. 

The Quinn mill, reported to have been recently sold to  Cali- 
fornia interests, is west of the Las Vegas highway about 1 mile 
south of Beatty. This mill has intermittently operated longer 
than others and is on the oldest custom mill site in the area. A 
small stamp mill operated here in the early days apparently with- 
out success. The present mill has not operated for a year or more 
but i t  is understood that the last recovery was made with amalga- 
mation and flotation. Facilities for the leaching of sands are also 
available. 

The U. S. Milling Company built a 100-ton capacity flotation 
mill in the town of Reatty in 1938 and leased or optioned several 
properties in the district. The apparent plan, which appears to  
have been a good one, was to keep the mill going continuously 
with ore from several properties, thereby not crowding the indi- 
vidual mines and also holding the milling cost down. Just what 
the difficulties were is not known, however, the company shut 
down the mill and mines after a rather short period of operation. 
This mill is still in Beatty and is understood to be intact. It is 
reportedly owned by Los Angeles interests. 

CACTUS SPRINGS 

The Cactus Springs mining district includes the north end of 
the Cactus Range, principally in the vicinity of Cactus Springs 
and Cactus Peak. It is about 26 miles east by fair desert road 
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from Goldfield and is all within the Tonopah Bombing and Gun- 
nery Range. 

Lincoln states that turquoise was discovered here in 1901 and 
silver in 1904. Although the district has seen much activity in 
the past, and several properties have had an appreciable amount 
of work done, only a very small production has come from here. 
It is doubtful that the total district production would exceed 
$20,000. 

Geology. S. H. Ball" in discussing the general geology of the 
Cactus Range states, "The succession of formations exposed in 
this range, from the base up, is as follows: Pogonip limestone 
(Ordovician), Eureka quartzite (Ordovician), IVeber conglom- 
erate (Carboniferous), granite, diorite porphyry, hornblende- 
biotite latite, earlier rhyolite, biotite andesite, augite andesite, 
later tuffs(?), later rhyolite(?), and basalt." The greater part 
of the surface:is covered by Tertiary Miocene rhyolite. 

Gold and silver are the principal economic metals with some cop- 
per also occurring in the area. The ores are found in quartz veins 
and stringers, usually in kaoiinized or silicified rhyolite. The 
larger veins are 2 to 4 feet wide. The mineral turqouise occurs 
in sheared rhyolite and is reported to be of economic importance 
in the area. 

Properties. The Silver Suiphide group of unpatented claims, 
owned by Edith F. Bailey of San Bernardino, California, and 
others, lies about 1 mile south of Cactus Springs. I t  is believed 
that this property was also known as the Cactus Silver mine and 
was operated by a company of that name in about 1920. I t  is 
reported that the company made a small production. 

The ore occurs in numerous quartz veins and stringers in rhyo- 
lite, the values being principally in silver with small quantities of 
gold in some of the ore. 

The principal working is said to be a 265-foot vertical shaft 
with about 800 feet of levels. Water stands a t  130 feet. In addi- 
tion, the claims have several shallow shafts and opcn cuts. 

The Thompson group of unpatented claims, owned by Leonard 
Thompson and others, lies on the southwest slope of Cactus Peak. 
X 230-foot shaft, nearly filled with water, and several more shal- 
low shafts and other workings have explored quartz veins in rhyo- 
lite. The values are principally in gold and silver; however, 
turquoise has also been mined here from shallow cuts in the rhyo- 
lite. I t  is reported that the property has made some production 
of the gem material. 



The Adolph Neher adit, on property of unknown ownership, is 
situated in the  eastern par t  of the  district about 1 mile east of 
Cactus Springs. It is outstanding in that  the  adit, over 1,000 feet 
in length, and driven by Neher prior to the  last war, reportedly 
has little ore indication either inside or on the  dump. 

CLIFFORD 
The Clifford district is  about 50 miles east of Tonopah and 1 

mile south of the  Tonopah-Ely highway. The district was dis. 
covered in the  spring of 190G2* by James and Ed Clifford who did 
much of the  early work. A t  one time the  camp had a post office, 
hotel, store, and a population of 500. In 1907 the  name was 
changed to Helena; however, i t  soon must have been changed 
back as all other accounts of the  district refer t o  the  original 
name. Couch shows no recorded production for the camp; how- 
ever, i t  is said to have produced over $500,000.23 

Geology. The district occupies a small hill, jutting out of the 
valley, near the  west side of the north end of the  Xawich Range. 
Henry G. Ferguson2c in describing the  district states:  

The greater part of the  small hill is composed of thin- 
bedded rhyolitic sandstone and pyroclastic rocks, rhyo- 
litic tuff, and breccia. Andesite similar to that  of Golden 
Arrow occupies the  extreme western point of the  hill. 
Although no clear contact was seen, it seems most prob- 
able t h a t  the  andesite is not intrusive into the  pyroclastic 
rocks, for in some of the  specimens collected there are 
pebbles of a much altered andesitic lava inclosed in a 
matrix of fine-grained quartz fragments. 

The ore of the  shallow workings consists of heavily 
iron-stained tuff  cut by small quartz veins tha t  contain 
small irregular masses of limonite. Close examination 
of the  richer ore reveals cerargyrite, mostly stained 
brown by iron oxide but in part  light green, and a few 
minute threads of native silver. In the  specimens exam- 
ined microscopically the  cerargyrite grains occur in 
minute veinlets of light-brown jarosite. Rare specks 
of a silver sulphide mineral and pyrite, the latter sur- 
rounded and partly replaced by jarosite, were seen in the 
oxidized ore. A small amount of free gold of a light-yel- 

"Sawyer, B. P. W., op. (.it., p. 101. 
5WeeB, M. H., op. eit., p. 1400, 1931. 
?nFerguson, H. G., The Golden Arrow, Clifford, and Eliendule Districts, Nge 

CouutY, PTevada: U. S. Geol. Surrey Bull. 640-F, p. 121, 1916. 
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low color is present in concentrates obtained by panning 
the richer ore. 

Properties. The Clifford mine is the onlyproperty in the  dis- 
trict. It is  owned by the  Western Gold Corporation, represented 
by W. B. Naismith of Tonopah. The property came into the  pres- 
ent ownership in 1925 and was operated intermittently by the 
company and lessees until 1946." Mineral Resources reports 
the shipment of 260 tons of ore containing 2 ounces gold and 4 
ounces silver per ton from Clifford to the Millers mill in 1930. I n  
1941 and 1946, part  of the  dumps were shipped to a smelter. The 
property has been idle since 1946. 

The workings consist of two vertical shafts, one 300 feet deep; 
the other 400 feet in depth. Both have headframes and one has a 
hoist. Water stands a t  the 300-foot level in the  deeper shaft. 

E. M. Booth of Tonopah was one of the  last successful lessees 
at the property. He states that  the  ore zone is 100-125 feet by 
70 feet and the  ore occurs in this zone as pipes and bunches. 
Although the  values are  usually in silver as the chloride, some 
high-grade bunches of gold ore have also been found. 

CLOVEEDALE (Black Springs, Golden, Republic) 

The 'Cloverdale district includes the  southern part  of the Sho- 
shone Mountains from the Cloverdale Ranch a t  the southern t ip 
to about 8 miles north, including both East  and West Golden. The 
district also includes the area near the Orizaba mine, which is on 
a spur off the northern Cedar Mountains and is about 5 miles a i r  
line southwest of the Cloverdale Ranch. 

The district is  about 40 miles by road from either Tonopah or 
Mina. Condition of the routes depends on the par t  of the  district; 
from East Golden and Cloverdale the route to Tonopah is usually 
preferred, while from the Orizaba section the Mina road is ordi- 
narily in better condition. Water may be obtained from several 
springs in the area usually within a short distance of the prop- 
erties. The California Electric Company's line to Gabbs passes 
between the Cloverdale Ranch and the  Orizaba mine and is there- 
fore within a short distance of the mining properties. 

Geologz~. Tertiary volcanics cover all of the  southern par t  of 
the Shoshone Mountains and much of that  part  of the Cedar 
>fountains included in the district. Triassic limestone and dolo- 
mite of the Luning f ~ r m a t i o n * ~  is exposed over a large area of the 

B. Naismith, personal interview. 
*Rergnson, Hetlry G. and Muller, Siemon W., Struetvlrul Geology of the 

flnmtliorne and Tonopah Quadrangles, Nevada : U. 8. Geol. Survey Prof. Paper 
210,  late 1. 



44 illineral R e s o ~ ~ r c e s  of Rye County ;. g .?finera1 Resoz~rees of iY?je County 45 

western part  of the  range and is the host fo r  the  silver occurrences of which are  in my possession. The average price 
a t  Orizaba and Republic 2 miles north. Triassic chert of the received for silver in all the ores shipped has been about 
Excelsior formation, which underlies the  limestone, is found about $0.70 ner ounce. 
5 miles south of the  Orizaba. The chert is host fo r  a n  important 
occurrence of turquoise. 

At East  Golden, about 8 miles north of the  Cloverdale Ranch, 
gold is found in brecciated rhyolite. Gold, apparently derived 
from this deposit, has formed the  placer on Cloverdale Creek 
below East  Golden. Hillside placers a re  also found in the  area. 

West Golden is just west over the ridge from East  Golden. 
Here, gold occurs in narrow veins and placer deposits similarly 
to those t o  the east. 

Properties. The Republic area is  in the  extreme northwestern 
part  of the district. Two properties have been worked in this 
area. One owned by Tom Hyland and others, of Tonopah, has a 
200-foot shaft  in rhyolite. Several laterals have been driven but 
very little stoping has been done. The vein is 1-2 feet wide and 
has some good-grade silver ore. Two samples of the better 
appearing ore contained 8 and 22 ounces silver per ton. 

William Farr is  of Tonopah has a silver-lead property about 
one-half mile west of the Hyland ground. Argentiferous galena 
occurs here in  a narrow vein dipping 40' S. with the  hillside. A 
cross-cut adit gives access to the  vein which has been stoped to 
the surface. A raise driven t o  the  surface from the  vein was 
used in the last work in 1949 during which, 12 tons of ore contain. 
ing 40 ounces silver per ton were shipped by Dunsdon and Cornell. 

Republic has several buildings in fa i r  or better condition and a 
shallow well furnishes domestic water. 

The Orizaba or Green Metals mine lies about 1 mile a i r  line 
south of Republic and 2 miles west of the power line to Gabbu. 
The property is  owned principally by the estate of Lou Miller, 
with C. C. Boak and John Connolly, of Tonopah, a s  co-administre. 
tors of the  estate. Mr. Boak states that  the  total production to 
date is $127,980 from 3,127 tons, or a value of $41 per ton. 

A r e p o r P m a d e  by John Dynan, presumed to have been writ- 
ten in the early twenties, states: 

Mr. P. V. Rovnianek (operator of the mine) informs 
me that  before he took over the  mine there h a d  been 
shipped to smelters 500 tons assaying about $100.00 per 
ton. Since that  time there has been shipped (1913- 
1918) 527 tons of $22,980.00 gross value, o r  $43.22 per 
ton. These figures are  from smelter returns, duplicates 

Z°Cops in ]iossession of C. C. lioal;. 
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Dynan reports tha t  the vein occurs in limestone near a granite 
contact. The strike is northwesterly and the  dip is 60" to 80" 
. The inclined shaft  is 145 feet deep with levels a t  65 feet and 
83 feet. Dynan adds that after  his examination, letters from 
Rovnianek state that  from a point 110 feet west of the shaft  on 
the 83-foot level, a 65-foot winze was sunk on the vein. Drifts 
Isere run 25 feet westerly and 15 feet easterly with the vein 
quartz said t o  assay about 40 ounces silver per ton. These letters 
;ilso stated that  the bottom of the  shaft  was in the footwall and 
cuttings from long-hole drilling t o  the vein assayed 12 ounces 
silver per ton. With the  water level just above the 83-foot level, 
prnping 75 gallons of water per minute with steam driven pumps 
jvas very costly and unreliable. Boak states that  all ore exposed 
by the development work, above the water level, bas been stoped. 

Although most of the  Orizaba ore has been oxidized, Dynan 
states that several bunches of sulfide minerals containing argen- 
tite, galena, and sphalarite were found on the 83-foot level. The 
rinc content Of the ore could normally be expected to increase 
appreciably below the water table. 

Director Jay A. Carpenter inspected this property in Novem- 
ber 1945. Water stood on the  83-foot level. A picked sample of 
aulfide ore taken a t  the collar of the winze assayed 0.06 ounces 
gold and 50.5 ounces silver per ton. A 6-foot cut sample from a 
rillar of oxidized ore on the  65-foot level assayed 0.03 ounces 

' 

&id and 37.4 ounces'silver per ton. Professor Smytb's cyanide 
test on this oxidized ore a t  minus 80 mesh gave a 95.7 percent 
extraction. 

The Orizaha was last worked in 1949 by Hubert Welch who 
$hipped 44 tons of ore containing 11 ounces silver per ton. The 
hoist house, with single-cylinder gasoline hoist, and an old boiler 
house are  still on the  property and in fa i r  condition. A spring 
,nd two good houses are  about one-half mile from the  mine. 

The Blue Gem turquoise mine is south of the Orizaba and 3 
miles west of a point on the California Electric Company power 
{ine, 5 miles south of the branch road t o  the Orizaba mine. The' 
*line is owned by Bert Xing of Gallup, New Mexico. Louis Cirac 
of Tonopah discovered the  property in 1914 and sold it to Lee 
ifand who mined turquoise for several years. Other turquoise 

have also owned the ground and it may be assumed that  
gem material has been mined here. The workings 
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are in the steepest part of the area just below cliffs that termin- 
ate at  an altitude of 6,400 feet. 

The turquoise here occurs in chert similarly to the Royston 
deposits to the south. Mining has been done in large cuts and in 
a glory hole with adit. The workings cover a zone about 150 feet 
in length and are 500 feet up a steep hillside from the end of 
the road. 

Improvements consist of a building a t  the mine, housing a 
sorting table, and a cabin for living quarters on the road. Water 
must be hauled to the property. 

The East Golden mine, comprising 10 unpatented lode claims 
and owned by Barney Francisco who lives on the property, is 
situated on the east slope of the Shoshone Range at  an estimated 
6,500 foot elevation. It is 7 miles north of Cloverdale and one- 
half mile west of the Cloverdale road. Gold was discovered here 
by an Indian in about 1902, but it appears that no mining was 
done until much later. In the twenties, Francisco equipped the 
property with a homemade tube mill hut found that recovery 
was poor. In 1941, lessees installed a 3Yz-foot Huntington mill 
complete with crusher plates and concentrating table. I t  is 
reported that this mill, which is still on the property, was also a 
failure. Milling water was obtained from a well in the wash 
adjacent to the mill. Aside from the trial milling, a few small 
ore shipments were made; however, no production is recorded. 
The gold ore occurs in shear zones in Tertiary rhyolite, and it is 
reported that one zone 18 to 36 inches wide and 100 feet long 
assays $20 to $30. 0. J. Belleville of Mina did some exploratory 
work and sampled the property in 1932. He states that the ore 
must be cyanided; however, his results did not warrant the 
installation of a cyanide mill a t  that time. The workings consist 
of three adits totaling 1,500 feet which the owner claims expose 
three veins containing ore ranging from $20 to  $90 per ton if 
selectively mined. I t  appears that  future operators will either 
have to mine ore of shipping grade or change the present milling 
plan. 

The Cloverdale gold placers are  on Cloverdale Creek below East 
Golden. I t  is reported30 tha t  gold was discovered here in 1906 
and that in 1931 a company prospected the canyon with 26 shafts 
20-50 feet deep. It is said that some churn drilling was attempted 

SYVantlerburg, IV. O., Flaeer &lining in Nevada: Univ. of Nev. Dull., Val. 
XXS, No. 4, ~ p .  122-3, blay 15, 1936. 

in later years. The ground is principally owned by the estate of 
Lou Miller, administered by C. C. Boak and John Connolly of 
Tonopah. 

The West Golden placer claims are owned by the Peruchietti 
family of Tonopah who have done some prospecting on the ground 
but have been hampered by the flow of water on bedrock. They 
state that they were encouraged by the results obtained in test 
pits but did not have the equipment to  cope with the water and 
were forced to abandon the work. 

Lincoln states that, a t  the time of his writing, diatomaceous 
earth was being mined near Black Spring northwest of the Clover- 
da!e ranch and used in the manufacture of tooth paste and powder. 
No more recent activity has been noted a t  this deposit, although 
much exploration by trenching has been done in recent years on 
deposits of diatomaceous earth in Mineral County a few miles to 
the west. Lincoln gives an analysis of the material a t  Black 
Spring which shows a content of 84.39 percent silica and 10.91 
percent loss on ignition. 

CURRANT (Butterfield Marsh, Railroad Valley Marsh, Silverton) 

The Currant mining district lies in the vicinity of Currant on 
the Ely-Tonopah highway, 52 miles southwest of Ely, or 116 
miles northeast of Tonopah. Lincoln mentions a little activity in 
the area in 1914 and 1916, however, i t  appears that most of the 
small production from the district came much later. Couch shows 
a recorded production of $4,278 from 590 tons in 1940. This was 
made by the Currant Creek Mining Company and i t  is assumed 
that the ore came from what is now known as the Gold Bearing 
Ledge group. In addition to the recorded production, it is known 
that some ore was shipped without public record being made. 

Geology. The principal ranges in the district are the White 
pine and Grant which are separated only by low rolling hills of 
volcanics and young sediments near and south of Currant. Pale- 
ozic sediments intruded by granitics and overlain by tertiary vol- 
canic~ and sediments are found in both ranqes. Gold occurrences 
found in the White Pine Range are in the older sediments. To the 
south, radioactivity has been notedin tertiary ( ? f  sandstone and 
conglomerate and in a shear zone in the overlying rhyolitic tuff 
and latite. 

The Silverton area is 28 miles southwest of Currant in the Pan- 
cake Range. ' Here, silver ore is reportedly found in Pennsylvan- 
ian (1 )  limestone intruded by rhyolite dikes and sills. The vicin- 



ity is capped by more basic volcanics that appear to be quite young 
and are assumed to be Miocene (?). The upper flows observed 
are basalts. 

Butterfield Marsh, which lies between the Grant and Pancake 
ranges, contains lake sediments having extensive beds of gaylus- 
site, a combination of sodium and calcium carbonate. 

Properties. The Gold Bearing Ledge group, owned by George 
Bogdanovich of Ely, lies on the west slope of White Pine Moun- 
tains about 5 miles northeast of Currant and is easily accessible 
by one-half mile of dirt road from the Ely highway. The property 
was examined by Fred L. Humphrey in July 1949. His report, 
which is the source of the data in this description, is on file in the 
Bureau office. He states that several cars of "good" ore report. 
edly have been shipped, however, actual values are not known. 
Samples taken indicated sorted ore to assay $27 and dump rack 
from the same excavation to assay $6.30 per ton. The values are 
in gold which occurs in a brecciated chert bed in and near a promi. 
nent fault zone along a quartz latite dike. Limestone and shale 
overlie the chert. Humphrey believes the faulting to  be such that 
a large segment of the brecciated chert has been faulted down 
300-500 feet below the present outcrop. Workings consist of sev- 
eral cuts exploring the outcropping segment of the chert and four 
adits which, if the hypothesis of a downfaulted segment is cor- 
rect, are several hundred feet above the ore and of no value. 
Humphrey canctudes that  the property is worthy of further explo- 
ration in the region of past production and an effort should be 
made to delimit the possibility of the downfaulted segment. 

The Ala-Mar magnesite property, well described by 6. H. 
Holmes, Jr., and E. J. Matson", is near the crest of the White 
Pine Range about 3 miles airline north of the Tonopah-Ely high- 
way. Although commonly referred to as being in Nye County, 
Holmes' and Matson's report shows nearly all the deposit to be 
in White Pine County. 

The Thor group, recently located by B. F. and Frank Roberts 
and Don Lani of Duckwater, lies southeast and just outside the 
fenced property at  Currant. A north bearing fault zone in a latite 
which overlies a rhyolitic tuff has relatively strong radioactivity. 
The owners have sunk a shallow shaft and have done other surface 
prospecting in an effort to follow the zone of radioactivity. Ordi- 
narily the best response on the Geiger-Mueller counter is obtained 
from the very smooth fault faces. No uranium bearing mineral 

"Inrestiystion of the >l>iynesite Deposit of the BIZ-Lfau Unanesiom Co., 
Inc., and Xpaadlr llagnesite CO., \Trhite Pine Coiintp, .Tem(ln, li. 
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of the playa. Butterfield Marsh is commonly covered with a thin In the 1944-1945 period $26,465 was produced from 3,846 tons, 
crust of salt and toward its north end are irregular salt pans "robably from dumps. The value of the ore is principally in silver 
where the salt incrustation is thicker, and from which the produe- with iittle or no gold. Without doubt, rr1ucl-i production has not 
tion has come. Potash occurs in these etilorescences hut drilling been recorded as Joe Clifford states that he recalls wagon ship- 
by the Railroad Valley Company failed to disclose any potash rnents from Danville stopping at  Stone Cabin approximately dur- 
salts in depth although soda-bearing beds consisting chiefly of 
gayluxsite, hydrous sodium-calcium carbonate, were encountered." Geology. The sediments here, believed to be Silurian (?), are 
Lincoln's mention of salt production refers to that which was principally various limestones underlain by shales and capped by 
mined in the early days for the mills a t  Tybo. Tertiary rhyolite and latit,e. The known ore deposits are in shear 

The Railroad Valley Company made a comprehensive study of zones in limestone just west of the volcanics which cover the 
the district and drilled seven holes of 745- to 1,204-foot depth. lower elevations of the range. The known mineralized area is 
The work was carried out during 1912-1914 a t  a reported cost of 1 mile across, although some minor work has been done 
$160,000. An excellent article by E. E. Free3?, consulting geol- we11 outside this area. 
ogist for the company, in addition to other news items3\ gives a All the ore noted occurs in shear zones as veinlets and small 
fair description of the drilling and results. He states that gaylus- irregular replacement bodies. In  the southern part of the district 
site was encountered in three holes with one hole.penetrating 194 the ore contains a highly argentiferous galena, while in the north- 
feet and another, 127 feet of the mineral. As the company was ern part the silver minerals usually occur without the galena. No 
in search of potash minerals, which due to  their greater solubility appreciable quantity of gold is found in the ore. 
would be expected a t  a higher horizon, none of the holes were One very prominent fault zone known as the Vestal Shear hears 
drilled through the gaylussite beds. about.S. 30" E. and maybe seen for nearly a mile. Minor explora- 

The probable huge tonnage of almost pure mineral and the tion has been done along the full length of the shear and some ore 
recent demand for sodium carbonate has attracted considerable has been found in drift-adits near Danville Creek. That portion 
attention to this deposit. This interest is in spite of the unfavor. south of Danville Creek is more precipitous and is not accessible 
able location and the problem of rejection of the calcium carbon. by road ; therefore, less work has been done here. 
ate. In  addition to the good grade gaylussite, there is a large No definite district pattern of the shear zones was noted 
surface area of mixed gaylussite and clay. although localized areas usually have a characteristic trend. The 

DANVILLE rnorkings on the north side of Danville Creek, and several hundred 
The Danville district is about 95 miles northeast of Tonopa), feet from the Vestal Shear, show a general northeast strike. In 

and 55 miles north of the old Five Mile Station on the Tonopah. the next canyon north of Danville Creek the shearing is generally 
Ely highway. Although distant from supply centers t h e  roads northwest;. 
are in good condition. The district is on and near Danville creek properties. Seven and a fraction claims, all patented, cover 
on the east Aank of the Monitor Range, 3 miles west of the Little the known ore occurrences in the district and are owned by Jack 
Fish Lake Vdlley road. Water enough for any mining use likely Ekstrom who lives a t  the old camp of Danville. In  1949 he 
in the area is found in Danville Creek which rises from springs on shipped 70 tons, which averaged about 17 ounces silver per ton, 
one of the unpatented claims. It is estimated that the elevation from the dump of the Boston claim that reportedly was 
ranges from 7,000 to 7,500 feet in the principal mineralized area. last worked in 1934 by the Continental Mines Company of Denver. 
Snow conditions are such that some sno\v renioval equipment  hey sank a 125-foot shaft and attempted to find the continuation 
would be necessary for any contemplated winter operation. of ore mined from nearby caved workings, but their objective was 

Thompson and West state that the district was discovered i n  
1866 by P. ITT. Mansfield and reorganized in 1870. Couch shows a The principal workings are just north of Danville Creek. An 
recorded production of $4,747 from 31 tons during 1866-1891. estimated thousand feet of work and much stoping has been done 

on a highly silicified shear zone. The dump from this work is 
*~Iillill!x and Scientific Press, honnst 2, 1S1.4. 17a-17s. 
m!dc-ll>., I'fll>. 14, 11!14, :%14; Ap~,t! 4, l!ll4, O!ll : ~ I P L V  10, !!114, 7<l7, reported to carry about 14 ounces silver per ton. Some screening 



of the dump material has been done, hut the results a re  believed to 
have been unsatisfactory. 

Generally the ore zones in the district a r e  about 1 to 4 feet wide, 
usually being of narrow width, and the  ore is rather spotty. Near- 
surface enriched silver ores have been rather high grade in spots 
and i t  is  reasonable to believe that  further prospecting will find 
more of these deposits. Parallel veins are  very common in the 
vicinity of the ore occurrences. 

The Xing Solomon antimony prospect owned by Woodrow 
Peterson is  in the Monitor Range 38 miles by road north of a point 
on the  Tonopah-Ely highway 30 miles east of Tonopah. It is 3 
miles northwest of the old Kelsey Ranch on Willow Creek. M. F. 
and Lorena Peterson discovered antimony here in 1936 and in 
recent years made a n  unsuccessful attempt t o  roast the  ore and 
extract antimony trioxide. It appears that  about 10 tons of ore 
was roasted. The stibnite, with small amounts of the  oxide, 
occurs with calcite in stringers and shear zones in a porphyritic 
rhyolite having a high quartz content. The rhyolite is  highly 
kaolinized near the ore occurrences. The workings consist of a 
30-foot shaft, several large cuts and about 1,000 feet of bulldozer 
and handmade trenches. This work was done in hope of develop. 
ing a large mill-grade deposit. The property is about 15 miles air 
line southwest of Danville proper which is the nearest recognized 
district in the Monitor Range. 

EDEN (Eden Creek, Gold Belt) 
The Eden mining district is about 70 miles east of Tonopah, or 

21 miles south of Warm Springs, on the  Tonopah-Ely highway. 
The last 7 miles of the road gets very little travel and is now 
nearly impassable. The district lies on the east side of the Kawich 
Range a t  about 7,000 to 8,000 feet elevation. Weather conditions 
are  such that  year-around mining operations are  feasible. Water 
fo r  domestic purposes and for the operation of small mills has 
been obtained from some of the  several springs in the area. 

Ball credits John Adams with the first locations early in 1905. 
It is  reported that  lessors working near the mouth of Eden Creek, 
formerly known a s  Little Mill creek, made some shipments from 
the district in 1906 and 1907. The uprights and mortar bloclc of 
a n  old five-stamp mill were noticed below the mouth of the  canyon. 
Since the early days the district has been worked intermittently 
and the activity has moved up the canygns to the west. No pro- 
duction has been recorded from the district; however, it may be 
assumed that  the total is something less than $10,000. No work 
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has been done in the district for many years, the claims being held 
by reason of the  moratorium on assessment work. 

Geology. Tertriary volcanics, principally rhyolitic, are  the 
only formations mentioned or noticed in the  area. As mentioned 
by Ball, silicified zones in rhyolite stand out and a re  commonly 
referred t o  as dikes. The ore occurs i n s h e a r  zones which are  
either partly or completely replaced with quartz. Although the 
mineralization in most of the district was predominantly gold, 
some veins carry more silver and a trace of copper is often found 
in the ore. 

Properties. The Nevada Triumph group of 17 claims owned by 
the estate of George H. Chubey is 3 miles southwest of the  Eden 
Ranch a t  an elevation of about 7,000 feet. The claims were first 
located in 1926 and were worked by the locator until his death; 
since then the estate has held the  claims through the provisions 
of the assessment work moratorium. A publicized strike of "pic- 
ture rock" was made by the owner in 1929; however, it was 
I~robably a rather small pocket a s  the  property has no known 

The values a re  principally in gold which occurs in 
iron-stained silicified shear zones in the  rhyolite. Values vary 
considerably but are  usually low. The property is reported to 
have some potentialities for the development of a large low-grade 
deposit. The workings consist of two adits having a total of 
about 300 feet of laterals with three winzes from 35 to 50 feet in 
depth, several shallow shafts, and cuts and-trenches. 

The property of the South Gold Mining Company, controlled 
by the C. R. Terrell estate of Tonopah, is a t  an approximate eleva- 
tion of 8,000 feet. The first work was done in about 1930 and 
continued until World War 11. It is reported that  the total pro- 
duction has been about $5,000, par t  of this being recovered as 
placer gold. Much of the overburden is said to carry gold values. 
The mineralization is gold with little or no silver occurring in 
veins and shear zones in rhyolite. The owners claim to have wide 
ore zones exposed on the surface and underground that  assay 
from 83 to $5 per ton. The ground is opened by a 1000-foot adit 
caved a t  the portal, a 500-foot adit, and a 300-foot adit with a 
50-foot winze; the latter workings are  both open. A 35-ton mill 
installed in about 1938 is on the property and consists of a jaw 
crusher, a 3-foot screen discharge mill, impact amalgamator, and 

Diegter concentrating table, all powered by a 45-horse power 
nicnel engine; Only about 200 tons of rock has been milled and all 
equipment appears to be in excellent condition. The ore was 
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transported to mill down a steep slope by a gravity tram, now 
partly removed. The camp near the mill consists of about 12 
buildings in various stages of disrepair. Water is piped from a 
spring just above the camp. 

The Oro Cache Mining and Milling Company property, con- 
trolled by Mrs. I-Iarriet Stingley of Tonopah, is 5 miles westerly 
of the Eden Creek ranch, a t  an approximate elevation of 8,000 
feet. The claims are west of the South Gold mill. The company 
was organized in 1929 and explored the ground until 1934, when 
the closing of the banks curtailed financing. No production has 
been made from the property. The gold mineralization, which is 
reported to be entirely free milling, occurs in veins and shear 
zones in rhyolite. A list of assays, reportedly representing sam- 
ples taken during exploration, vary from $2 to $250 with a large 
percentage grouped between $10 and $70. The workings consist 
of a 50-foot shaft with 72 feet of drifting from two levels, a 218- 
foot adit cutting and drifting on the same vein about 50 feet 
below the shaft, and several shallow shafts and trenches. Improve- 
ments are  a one-room house built near a spring and a cellar. 
Although the values occur rather sporadically, the assays avail- 
able indicate that the property is worthy of further investigation. 

The Golden Crown group, also known as the old Eden mine, is 
owned by the G. B. Fallini estate and lies 2 miles west of the Eden 
Creek ranch on the road to the Oro Cache and South Gold proper- 
ties. It is reported that silver ore was discovered here in 1906 
and that much work was done during 1923-1924. The principal 
workings are said to consist of two adits, the upper is 500 feet in 
length and the lower 1,700 feet long. Both adits are said to have 
track. Rock found on the upper dump showed quartz seams con- 
taining pyrite. The country rock is largely rhyolite intruded by 
porphyritic andesite. I t  appears that very little has been done 
here since 1924 although the ground was leased in 1935. 

ELLENDALE 
The Ellendale district is 31 miles east of Tonopah and 2 miles 

south of the Tonopah-Ely highway. It lies a t  an approximate 
altitude of 6,000 feet, in the hills of the southern end of the Moni- 
tor Range overlooking the Ralston Valley to the southwest. ~ h c  
nearest water is obtained from wells in Salisbury Wash, near the 
highway, about 2 miles north of the district. 

Bigh-grade float was discovered here by Ellen (Clifford) Nay 
on April 1, 1909. The property was worked by the Clifford 
brothers and Joe Nay, and by 1915 had produced much fabulon* 

high-grade gold ore. The production, estimated by Mrs. Mary 
Dahistrom of Tonopah and Joe Clifford of Stone Cabin, was one 
million, and one-half million dollars, respectively. Couch shows a 
total recorded production from the district, to and including 1948, 
of $166,015 from 18,245 tons. Of this amount, $70,050 from 
5,533 tons came from the Ellendale mine. 

Henry G. Ferguson34 describes the strike: 
The deserted district of Ellendale lies on the road 

between Tonopah and Stone Cabin, a few miles east of 
Tonopah. The claims were located a few years ago, and 
the rich surface showings started a rush which was a 
miniature repetition of those following the discovery of 
s~ich camps as Tonopah, Goldfield, and Manhattan. A 
town was laid out and houses were built, but today a 
single empty house marks the site of the town. The 
extent of the older workings is considerable, but appar- 
ently only a very small amount of ore was of sufficiently 
high grade to be shipped. In 1910 there was shipped 
from the district 25 tons of ore containing $18,349 in 
gold and 718 ounces of silver valued in all a t  $18,737, or 
$720.65 a ton.3E In 1911, 94 tons was shipped, carrying 
$54,702 in gold and 1,823 ounces of silver, with a total 
value of $55,668, or $592.21 a ton.36 

It may be assumed that neither Ferguson's figures for the 2 
years nor Couch's recorded state figures show the total production 
made. Lessee production is frequently not shown. Joe Clifford 
of Stone Cabin states that he had a lease on the property in the 
early days and was able to  start in the ranching business on what 
he made from his lease. This and possibly other unrecorded lease 

could account for a large part of the estimated produe- 
don. 

Geology. Ferguson describes this fully: 
Most of the workings are in rhyolite, near the contact 

of andesite porphyry. The rhyolite is fine grained and 
rather siliceous and carries small phenocrysts of quartz 
and feldspar. Biotite in rare and minute plates is the 
only ferromagnesian mineral present. The andesite is 
similar to that of Clifford and Golden Arrow, but the 
relations of the two rocks could not be determined. 

-- 
nFerguson, El. G., The Goliini Arrow, CIiffor(1, and Ellenrlnle Districts, 

seraan: U. S. Geol. Survey Bull. 640-F, np. I?0-123, 1916. 
"U. S. Geol. Sorvey Minel.al Rusar~rces, 1!J10, ~ t .  1, p. 525, 1911. 
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So far  as a very hasty inspection showed, no mining of 
any importance had been undertaken in the andesite 
area. 

The mineralization consists in the irregular veining of 
the rhyolite by numerous little fissures filled with iron- 
stained quartz and the silicification and to a less degree 
the sericitization of the adjacent rock. The rhyolite in 
the mineralized zone also shows numerous brown specks, 
resulting from the alteration of pyrite. Microscopic 
examination of the ore shows that these rusty specks are 
composed in part  of jarosite. The silicified rhyolite is 
also cut by minute veinlets of jarosite, few of which 
exceed 0.1 millimeter in width. I t  appears that the oxi- 
dation of the pyrite in conjunction with the weathering 
of a potassic rock has resulted in the formation of the 
sulphate jarosite instead of merely the hydrous oxide 
limonite. 

A few miles southwest of the gold workings is a flatly lying 
sheeted material which appears to be a rhyolitic sandstone similar 
to that described by Ferglison and quoted herein under the Clif- 
ford district. The sandstone(?) is extremely fine grained and 
has been beautifully iron-stained by differential alteration. The 
beds are of unknown thickness but exposed by mining for about 
20 feet. They are overlain by volcanics. 

Properties. The Ellendale mine is owned by the heirs of Ed 
and John Clifford and Ellen and Joe Nay. Of these, the principal 
shareholders are Mrs. E. W. Xing of Fallon, Xrs. Mary Dahlstrom 
of Tonopah, and Mrs. Emma Walch. The main workings, wh i~h  
consist of a glory hole with several adits and shafts, are on the 
west side of a hill overlooking Salisbury Wash. Iifost of the work 
was done here during 1909-1915. The only recorded production 
in late years was made by the Gilbert brothers in 1938-1939, 
They sorted and shipped 357 tons, from the dumps, that had a 
gross value of $7,215. 

The Imperial group, owned by Jack Clark of Tonopah, adjoins 
the Ellendale mine. Workings reportedly consist of three 50-foot 
shafts and other shallow workings in a silicified and altered r h y ~  
lite and andesite. Little has been done here for many years and 
~t is assumed that the original work was on ore having a surface 
concentration of gold. 

Much work has been done in the district on other gold pros- 
pects; however, most, if not all, of these claims have been aban- 
doned and very little seems to be known about them. 
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The Painted Chief claim, owned by Frank Trueha and Charles 
Joseph of Tonopah, lies a few miles south of McKinney tanks on 
the southwest flank of the Monitor Range. The property is 21 
miles east of Tonopah by road. An iron-stained sandstone(?) 
mined here by Frank Smith of Palmdale, California, is used as a 
decorative stone. I t  has been used for store fronts and is said to 
be excellent for this purpose. John L. James and others have 
claims adjoining the Painted Chief on the same bed of material; 
however, no production has been made from these claims. 

The Glidden Paint Company's patented barite claim lies about 
5 miles east of the Ellendale mine and is 36 miles east of Tonopah. 
The company periodically mines this barite of superior quality, 
depending on its requirements. Couch shows 16,070 tons mined 
during 1939-1949 at  a declared value of $112,500. 

Sedimentaries exposed here underlie the volcanics found to the 
west. The beds strike northwest and dip 50' SW. The barite 
appears to be a replacement of a limestone bed about 30 feet wide 
as exposed in the open pit which is about 40 feet wide by 160 feet 
long and 25 feet deep. The limestone bed is underlain by a quartz- 
ite interbedded with shale. The deposit occurs in an area of slight 
relief in which the overburden is often 6 feet or more in depth, 
therefore, prospecting for the continuation of the barite must be 
done by drilling. .- 

FAIRPLAY (Atwood, Goldyke, Paradise Peak) 

The Fairplay district lies a t  the south end of. the Paradise 
Range about 10 miles due south of the Gabbs area. In the 
Atwood-Goldyke area, elevations range from 6,000 to 6,500 feet 
and winter weather conditions are usually not severe. Although 
water is not 13Ientiful two good springs were found, thebest is a t  
Goldyke or the Tom Burns camp at  the south cxtremity,of the dis- 
trict and the other is a t  the Okey Davis mine camp 2 miles north. 
The Paradise Peak area is about 5 miles northeast of Goldyke a t  
elevations ranging to 8,500 feet. Due to the higher elevations, 
winter weather conditions are relatively mare severe and springs 
are more plentiful. Fair dirt roads connect the district with 
Gabbs, Mina, and Tonopah. 

As per articles in old copies o f  Engineering and Milling Journal, 
the district was discovered in about 1901 and first organized as 
gtwood. Although no production is recorded with the County or 
State, Mineral Resources shows an intermittent small production 
from 1907 to 1930. Gold, silver, and mercury are apparently the 
principal economic metals; however, some lead and copper have 
also been produced. 
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Geology. The rocks in the main part of the Fairplay district 
are Tertiary latite and andesite which have been intruded by 
rhyolitic dikes. The mineraked zones are usually in near prox- 
imity to these intrusions. The economic metals here are gold and 
silver with some lead occurring in quartz veins and shear zones. 
At the Butler, which probably has had the only appreciable gold 
and silver production in the district, the ore occurs in quartz 
veins. In the Paradise Peak area the rocks are Mesozoic sedi- 
ments that have been intruded by a granitic rock, probably quartz 
monzonite. Cinnabar associated with scheelite a t  the Scheebar 
mine is the principal ore occurrence although some copper and 
lead prospects have been reported on the west -side of Paradise 
Peak and may be the source of a small production in these metals 
reported from the district. 

Properties. The old Butler mine is situated on the top of a 
north-south ridge in the eastern part of the district. It may be 
identified by an old four-post type headframe and its 45" inclined 
shaft, both of which are in rather poor condition. It is said that 
this property has had the principal gold and silver production in 
the district; however, none is on record. The values here are 
reported to be found in vein quartz 2-10 feet wide on either side 
of a rhyolite dike 20-100 feet wide. The shaft is 280 feet in 
depth with 150-, 225-, and 280-foot levels. It is reported that 
sporadic gold and silver values may be found on the 150-foot level. 

What is commonly referred to as the Okey Davis mine, now 
owned by Gene Perry of Rlina, is 2.8 miles north of Goldyke on 
the same ridge as the Butler mine about one-half mile south. The 
Davis camp is down the east side of the ridge, one-quarter mile 
from the mine. This property was operated by the Oatman 
United Gold Mining Company in the late twenties, which company 
did much exploration and built a camp containing about eight 
buildings. The buildings still stand but are in poor condition due 
to lack of repair. The property has a vertical shaft which The 
Mines Handbook (1931.) states goes to a 300-foot depth and has 
opened mill ore on the 50-, 100-, and 200-foot levels. The rock 
here is andesite intruded by a Iarge rhyolite dike which appears 
to be the same dike found a t  the Butler mine and may also be the 
one found a t  the Jim a t  Goldyke. The property has had no lrnown 
production. The headframe and shaft are in good condition, but 
other improvements were stripped in recent years. From evi- 
dence of pumping equipment, some water was encountered in the 
shaft. 

The Jim group owned by Tom Burns of Goldyke is situated in 
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the southern part of the district adjacent to the site of the town 
of Goldyke. Apparently no production has been made; however, 
much work has been done on the claims. Exploration consists of 
a 140-foot shaft, several shallow shafts, and many surface cuts 
and pits. The rock here is andesite which has been intruded by a 
fine-grained rhyolite dike. Most of the prospecting has been done 
between this dike and a parallel shear zone about 200 feet south- 
west that bears S. 25" E. and dips 60" SW. Some galena is found, 
occurring sporadically in quartz veins in the andesite which has 
undergone intense hydrothermal alteration in much of this area. 
All the shallow workings are open and accessible; however, the 
collar of the 140-foot shaft is caved. One building a t  the old 
camp of Goldyke is in fair condition, and the remains of an old 
5-stamp amalgamation and gravity concentration mill stan8 just 
below the camp. The best spring in the district is here; however, 
i t  flows only enough water to intermittently operate a small mill. 

A gold and silver prospect along the road to NIina, about one- 
half mile west of Goldyke, has old workings said to consist of a 
caved shaft and several large open cuts. These claims also belong 
t o  Tom Burns of Goldyke. 

A property owned by 'Walter Pfeffercorn, and others, of Mina is 
situated in the western part of the district, 2.7 miles northwest of 
Goldyke. Water for camp and mine use is hauled from Gabbs, 
about 8 miles north, or from Goldyke. Geologic conditions here 
are similar to other parts of the district; the mineralized zone is 
in the vicinity of rhyolite intruding the andesite. The ore is 
quartz containing pyrite, some of which has been altered to limon- 
ite. The principal work is a 40-50" inclined shaft having a total 
of about 200 feet of workings. The mine is equipped with a small 
headframe with homemade hoist and a combined shop and hoist 
house in good condition. A camp with good cabin and small out- 
buildings is about one-quarter mile from the shaft. 

The Sullivan patented claim, owned by the Nevada Company~of 
Reno, is in the northwest corner of the district, about 7 miles 
south of Gabbs. I t  is reported that the property has been virtu- 
ally abandoned for years. The workings consist of a 60-foot 
inclined shaft sunk on a spotty gold occurrence with "dog holes" 
off the shaft made by occasional lessees. The property has no 
recorded production and i t  is doubtful that any appreciable quan- 
tity of ore has been mined here. 

The Scheebar mercury mine, formerly known as the North Star, 
is on the northeast slope of Paradise Peak a t  an elevation of 8,200 
feet. As the property is well described by Bailey and Phoenix, it 



will be treated only briefly here. Production is estimated to be 
about 50 flasks, most of which was made in 1936. In 1943, J. 
Eenjamin Parker and Julius Redelius of Reno (Scheebar Syndi- 
cate) leased the property and milled 108 tons of ore containing 16 
pounds of mercury per ton a t  the Desert Scheelite mill east of 
a Gravity concentration and flotation were used to make a 
rough concentrate containing about 35 percent mercury which 
was retorted in D retorts a t  Mr. Parker's assay laboratory in 
Reno. The addition of crushed coke and lime to the concentrates 
overcame much of the difficulty ordinarily encountered in this 
operation. The lack of labor a t  this time is reported to have neces- 
sitated the termination of mining. 

FLUORINE (Beatty, Bare Mountain, Carrara, Eig Dune, Lee, Telluride) 

The 'luorine district as described here will be assumed to 
include Eare Mountain, Crater Flat with the southeast end of the 
Yucca Mountains, and that part of the Amargosa Desert lying 
southwest to the California State line. Elevations range from 
2,500 feet in the desert, to 6,000 feet a t  the summit of Bare Moun- 
tain. The area is well served with desert roads, most of which 
are in fair condition. Water is extremely scarce, it being neces- 
sary to haul it to nearly all parts of the district. 

'- The district has produced various minerals since the discovery 
of gold on the cast side of Bare Mountain in 1905 as described by 

: Lincoln. Mercury was discovered in 1908 and fluorite in 1918. 
The most important mineral production has been from the Crowell 

c fluorspar (term commonly applied to the ore of fluorite) mine for 
which Couch shows a recorded production of 31,818 tons to the 
end of 1949 having a value of $553,558. I t  is known that consid- 
erable flitorspar production in addition to this was made in the 
earlier years of operation. Mercury production for the district 
is given as 72 flasks by Bailey and Phoenix. An appreciable but 
unknown quantity of silica has been shipped from the district for 
use in the ceramic industry. Gold and silver production has been 
meager and none has been recorded. 

Geology. Bare 3Iountain as described by Ball"' is made up 
largely of Paleozoic sediments of which the greater thickness is 
Ordovician limestone with some quartzite. The sediments have a 
general northwest strike and dip 15-80" NE. Faulting and fold- 
ing has been intense in some areas. Pegmatite and aplite dikes 
are common in localized sections. Ball states that the pegmatites 
are included in the Tertiary volcanics and are believed to be post- 
Jurassic. Rhyolite, andesite, and basalt Tertiary volcanics similar 

3'iiall, S. IT., C.  S. Geol. Si!rres lu l l .  308. I )~I .  134-167. l n 0 i  

to those found over a large area in this part of the county cover 
the northern hills of Bare Mountain. Rhyolite dikes are found in 
some areas and are associated with gold occurrences. 

The volcanics in this district have a present economic impor- 
tance which may become greater in the future. The general 
sequence is a series of rhyolite flows overlain by a rhyolitic pumi- 
ceous tuff and this in turn by a thin flow of dark dacite. The 
youngest volcanic rock is a basalt forming the cinder cones in 
Crater Flat and at  the south end of the Yucca Illountains. One of 
the cones is now being mined for lightweight aggregate. Perlite 

(8) The source of the red cinder used on southern Nye County Highways. 
ClndRllte Company's loading blns are at tho base of cone. 

is found a few miles east of Eeatty and lies approximately 
between the rhyolite flo~vs and the tuff above. Its width was about 
20 feet where observed; however, this probably varies. The 
pumiceous tuff is found in greater quantity and may have some' 
future value. The best exposures of these beds are at  the north 
end of Crater Flat, about 15 miles east of Beatty. In this locality 
it is estimated that an 80-foot thickness of the material is exposed 
and the beds were noted for 6 miles toward Beatty. 

Properties. The Crowell fluorspar mine, also known as the 
Daisy, is 5 miles east of Eeatty on the northwestern slope of Eare 
Mountain at  an elevation of 4,500 feet. Details of the property 
are excellently described in U. S. Bureau of Mines Report of 
Investigation 3954 by Robert W. Geehan, and U. S. Geological 
Survey Preliminary Report 3-209 by W. R. Thurston. The data 
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for these publications were gathered during 1945-1946. J. Irving 
Crowell, Jr., whose father located the claims in 1918, has operated 
the property since 1927 and a t  the present time produces about 
500 tons of metallurgical grade fluorspar per month. During 
1949 and since then, the ore has been shipped direct without 
beneficiation. A mill installed in Beatty had been used in previ- 
ous years to increase the grade of the material by washing the 
ore to rid it of clay. 

The fluorite occurs principally as a vein type mineralization in 
severely faulted Paleozoic limestone. Most of the ore is soft, 
earthy material having a dark purple color. The principal char- 
acteristic of this fluorite is that i t  hardly resembles the usual 
mineral, the clear crystalline type being the exception. The ore 
bodies are very irregular in shape and distribution, probably due 
to post-mineral faulting as well as irregular deposition. Very 
little stoping has been done below the third level, therefore the 
ore taken from this part of the mine has come principally from 
exploratory workings. The size of the surface waste dump in no 
way indicates the amount of workings below, which total between 
1 and 2 miles. Mr. Crowell suggests that the mining of the ore 
now being blocked out is a problem for the next generation. 

The principal change a t  the fluorspar mine, since the a b o v ~  
mentioned reports were written, is the deepening of the Daisy 
inclined shaft from the third to the eighth level. Previously, ore 
below the third level was handled through winzes, finally necessi. 
tating three lifts to place in on the surface. At present all ore is 
handled by the surface hoist. 

The mine is eletcrified wherever possible, power being supplied 
by a 50 kva Diesel-electric plant. All illumination is by electric. 
ity. Drilling in ore is done with three-quarter inch electric drills 
with coal auger bits, and a small electric slusher is used for 
mining. Compressed air is used only for drilling in some develop- 
merit workings. The surface hoist, another of the few items not 
electrified, is an old single-cylinder 15 horse-power Fairbanks. 
Morse. Because of its excellent operation at  low cost it has not 
been replaced. As all water is trucked from Beatty the men all 
live in town, and a minimum of surface improvements are neces. 
sary at  the mine. 

The fluorspar is hauled to Beatty in 6-ton trucks which load 
20-ton semitrailer units. These larger units truck the ore to the 
railroad a t  Las Vegas, 115 miles distant, making one trip per day. 

The Vidano group, owned by H. C. Moore of Los Angeles, lies 
about 1 mile east of the Crowell fluorspar mine. Considerable 
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work has been done, including a 138-foot shaft and 800-foot adit 
said to have been driven to explore a gossan area in limestone. 
The principal values are in gold and silver with assay values of 
$6 to $14 per ton being reported. The camp has three buildings 
In better than average condition. Water was probably hauled 
from Beatty. 

The old Diamond Queen mine and the Panama to the south are 
situated on the east side of Bare Mountain, 13 miles southeast of 
Beatty. Victor Ritterer of Beatty is acquainted with the proper- 
ties and owns part of the claims. The first activity in the area 
was in about 1905, and i t  is reported that some production was 
made in 1907-1910. Some leasing has been done here during the 
last decade. The lack of water in the near vicinity has been a 
handicap; i t  is said that a 60-foot well in Crater Flat did not 
encounter water. Ordovician sediments, principally limestone and 
quartzite, have been intruded by one or more rhyolite dikes 10-50 
feet wide striking northerly and traceable for over a mile. The 
gold occurs sporadically in veins or zones in the vicinity of the 
dikes. At the Diamond Queen, mining has been done from open 
cuts an&a 200-foot shaft with a level a t  100 feet and an adit con- 
nection a t  the bottom. Present ruins indicate that  a t  one time 
this was a fair sized mining camp built a t  considerable expense. 

Several attempts have been made to profitably mine the marble 
in the Carrara area, 10 miles southeast of Beatty. The American 
Carrara Marble Company started operating in 1904 but found 
that the marble was too fractured to obtain the large-sized, more 
valuable pieces. Their plant was dismantled early in 1936. Later 
a small company made an unsuccessful attempt to manufacture a 
special white cement. In more recent years the Elizalde Company 
planned to make Portland cement in the area and set up much 
equipment; however, they apparently decided to abandon the pro- 
ject as the equipment was dismantled before it had been com- 
pletely installed. A large rotary kiln and other equipment are still 
at the plant. Water for this area was obtained by pipe line from 
the Amargosa River near Beatty. 'his pipe line is no longer in 
usable condition. 

The Gold Ace mine, formerly known as the Bull Moose, is on 
the southwest side of Bare Blountain about 10 miles southeast of 
Eeatty. The property is above the old marble plant a t  Carrara, 
and water was obtained from the Carrara pipe line. Gold was dis- 
covered here about 1913, and in 1915 the ground was optioned to 
the Tonopah-Belmont Company. They relinquished their option 
when the second payment came due and the property was then 
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comparatively inactive for several years. During this time, 
Charles Sutton, a former lessee, obtained title to the claims and 
in 1928 leased them to Boggs and Putman who installed a 75-ton 
mill a t  the mine. During 1928-1929 the camp was active but the 
small quantity of mill tailing does not indicate much pro. 
duction. Before closing, the mine was sampled by Alvin B. Car- 
penter, consulting mining engineer of Los Angeles. In about 1932 
another company headed by a Mr. McGinnis built a 50-ton mill 
along the highway a t  Carrara. This company is reported to have 
done most of the work on the property and operated until April 
1936 when McGinnis died. Since this time very little has been 
done and all improvements except two headframes and two ore 
bins have been removed. The production is not known as none 
has been recorded. The property is owned by Mrs. Chris Juhl of 
Beatty, the widow of Charles Sutton. noa2h7s326 Tc 3.4Tc 3.41on w i d o w  engineer17 Tc 97 3.412 0pla14 Td
(has )Tj
-0c -9 0 0 
-0s109rbeen 

all 



percent dark minerals, and 10 percent dark rock fragments. The 
dune is 3 miles from the highway and i t  was found necessary t o  
walk the last mile as the sandy soil is not negotiable with a con- 
ventional car. 

Minor beds of diatomaceous earth are found near the highway 
about 17 miles southeast of Beatty. One of the more prominent 
outcrops covers an area about 200 feet by 300 feet and appears 
to he 10 feet or more in thickness. 

A volcanic cinder cone 1 mile north of ihe Las Vegas highway 
and 23.4 miles southeast of Beatty is being mined for road and 
concrete aggregate. The cone is held by location by the CindRlite 
Corporation of Las Vegas who ships the cinder to its building 
block manufacturing plant in Las Vegas. The company states 
that the cinders do not show a trace of sulfur. The material is 
also made available to the Highway Department who has 'built 
many miles of road using i t  as a road aggregate for which it has 
favorable qualities including an attractive red color. The opera. 
tion was started in 1946 and apparently the cinder has been 
shipped from the deposit intermittently since then. Mining is 
done by slushing with a 1-yard scraper powered by a 66-horse. 
power double drum hoist. The cinders are pushed into the path 
of the scraper by a bulldozer. As mining and loading is rapid, 
intermittent mining can supply raw material for the more con- 
tinuous bloek plant operation. Present mining is being done on 
a bench adjacent to  the cone. It is reported that a trench 35 feet 
in depth dug here was still in cinders a t  the bottom. This would 
indicate approximately 500,000 yards in addition to the cone 
which is about one-half mile in diameter a t  the base and about 
400 feet high. 

In reference to the cinder cones in Crater Flat as well as the 
above-mentioned cone which is 10 miles south, Ball38 writes an 
excellent description. He refers to the above cone as 4 miles east 
of Rose's Well. An excerpt from his writing follows: 

The cones are gently depressed and are usually super- 
imposed upon circular basalt flows. The flows present 
ropy surfaces, cross fractures produced during the flow 
of the almost solid mass, and caverns formed by the 
onAow of the liquid interior after the surface had hard- 
ened into a crust, each a characteristic phenomenon of 
surface lavas which have been hut little eroded. The 

"Ball, S .  H., U.  S .  Geol. Sur~es  Bull. 308, p. 152, 1001. 
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cones themselves are formed in part of flows, but largely 
of vesicular lapilli, scoriae, and volcanic bombs. The 
intimate mixture of these red and black fragments 
imparts to the cones their magenta-red color. The cone 
4 miles east of Rose's Well has on its summit a crater, 
300 feet in diameter, which is depressed from 15 to 75 
feet below its rim. Sulphur coats the volcanic breccia 
in the crater. The crater of the cone 7 miles north of 
Rose's Well has been largely destroyed by erosion, the 
throat dispiayinga rubble of visicular basalt fragments. 
The beds of fragmental material dip inward toward a 
common center a t  the crater of the cone 1% miles farther 
north. 

Since the eruption of the basalt the cones have been 
somewhat eroded, calcium carhonate has heen deposited 
in the vesicles, shrubbery has taken root on the lava 
flows, and a sand dune has been superimposed upon the 
cone 4 miles east of Rose's Well. The basalt is prohahly 
of very late Pliocene or early Pleistocene age. 

An area north of Crater Flat which was observed to  extend 
westerly about 6 miles to within 10 miles of Beatty contains con- 
tinuous beds of rhyolitic pumiceous tuff overlying rhyolite lavas. 
In the more ,eastern part of this area where the beds are better 
exposed the "pumicite" is found in cliffs about 80 feet high over- 
lain by a pink tuff and dark dacite. Here the material is rela- 
tively soft and is composed of unclassified fragments of volcanic 
ash with particles of pumice to 1 inch in size. A large block of 
claims were located here in 1946 by John Konzos, William A. 
Xartin, and Elhert Whitney of Beatty. Roads have been built 
into the area to make the claims accessible. 

A clay deposit situated about 10 miles east of Beatty, formerly 
held by the Eiizalde Corporation of Carrara, has been recently 
relocated by John Konzos and others of Beatty. The material 
is a hydrothermally altered rhyolite resulting in a clay of high 
silica content and contains narrow seams of halloysite with a 
trace of cinnabar. 

The Silver Pearl group of perlite claims, owned by Mrs. J. W. 
Bruce of Fresno, California, is situated about 3 miles east of 
Beatty. The claims are reported to he 1 mile off the highway 
and have a road built to them. No known production has been 
made. 
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In recent years, pumicite has been mined near the highway 
just north of Beatty for the manufacture of lightweight aggre- 
gate building blocks in the Las Vegas area. However, the opera- 
tion is not now active. The property is owned by Thomas L. 
Wells of Los Angeles, and others. Improvements consist of an 
ore bin and some loading equipment. 

The Paramount placer property, owned by Nr. and Mrs. Chris 
Juhl of Beatty, is situated about 15 miles northeast of Beatty. 
The gravel is partly cemented and has been worked in a slnall 
way by drifting on the higher-grade material. The nearest water 
is said to be 5 miles northwest of the claims. No appreciable 
production has been made and the ground has been idle for many 
years. 

The Silica mine, also known as the Monarch group and owned 
by Louis Hinds of Beatty, lies about 8 miles east of Beatty in the 
northwest end of the Yucca Mountains. An intermittent produe- 
tion of ceramic silica was made from here during the period of 
1918-1929. J. Irving Crowell of Beatty probably did the last 
shipping in 1929. He states that silica content was 99.7 or 99.8 
percent and that i t  carried about 0.04 percent iron. Couch shows 
a recorded production of $3,452 from 890 tons in 1929. The 
material is an amorphous silica formed by the complete alteration 
of rhyolite. Some of i t  occurs in a fine granular state. The prop- 
erty has been mined by an open cut reported to be 150 feet wide. 
An aerial tram, used to bring the silica off the mountainside to 
the truck road, is still on the property and reported to be in fair 
condition. 

The Thompson mercury property, owned by the estate of G. B. 
Thompson, lies just south of the Silica mine. I t  is 12.5 miles east 
of Beatty via the Fluorspar mine road. Discovery of the mercury 
occurrence was made in 1929 by Thompson; production has been 
very small. As stated by Bailey and Phoenix, the cinnabar occurs 
as veinlets and small concentric spheres in a silicified rhyolite. 
Minor surface workings are scattered over a large area; however, 
about 1,000 feet of exploration was concentrated near the north 
end of the property in the hope of developing a large tonnage of 
profitable mercury ore. 

The Harvey mercury mine is situated 8.5 miles east of Beatty 
on the north side of Bare Mountain. Information from Bailey 
and Phoenix shows the property to be owned by Mrs. Emily F. 
Harvey of Beatty and others. Discovery was in 1908 and 72 
flasks are reported produced. During 1912-1916, ore from the 
mine was trucked to a Scott furnace to the north, the property 
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The ore occurs as both galena and cerussite in brecciated pipe- 
like zones. Milling ore contains about 10 percent lead, 14 to 24 
ounces silver, and $8 t o  $12 in gold per ton. 

The workings consist of two shallow shafts, one 20-foot incline 
following a pipe of lead carbonate, and a 30-foot shaft  with minor 
laterals on a spotty occurrence of galena. 

Several workings of greater extent in the district were appar- 
ently abandoned during the early days. 

GOLDEN ARROW (Elakes Damp) 

The Golden Arrow district is on the west flank of the  Kawich 
Range, 16 miles south of the  Tonopah-Ely highway and 40 miles 
southeast of Tonopah. It is not known when the Golden Arrow 
properties were discovered; however, Blakes Camp, 4 miles west, 
was discovered in June  1905.41 The latter camp is now aban- 
doned; Water is  obtained from springs about 7 miles east, 
although one shaft  reportedly has water a t  175 feet. 

Most of the work in the district was done prior to .I916 and 
Henry G. Ferguson 4" states that  very little production had been 
made. 

Geology. Ferguson reports andesite and rhyolite to be in fault 
contact along a northeast bearing zone with the andesite on the 
westerly side. The fault zone dips about 60" SE. and is normal. 
West of the fault, in the  andesite, is  Deadhorse Hill which is a 
porphyritic alaskite. I n  describing the area Ferguson states: 

The andesite appears t o  be intrusive into the alaskite 
porphyry of Deadhorse Hill, though the writer was not 
able to confirm his impression by the study of actual 
contacts. The irregular contact of andesite and rhyolite 
exposed in the  workings of the Desert shaft  likewise sug- 
zests intrusion, but there the relations of the  two rocks 
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northeasterly direction and dips t o  the southeast a t  a n  
average angle of about 60". It is  probably a normal 
fault, and the  downthrow is therefore to the  east. It 
forms the boundary between the andesite and rhyolite 
over the greater part  of its known length. Between the 
Golden Arrow and Cotter4%ines, however, east of the 
fault, there is a triangular area of rhyolite that  is itself 
bounded by faults. This seems t o  represent a sunken 
block on the upthrow side of the main fault, bounded by 
minor faults contemporaneous with the la rger  one. A 
similar subsidiary fault separates the rhyolite and ande- 
site on the Desert and Gold Bar claims on the Cotter 
property. The throw of the faults is unknown but is 
probably not more than a few hundred feet. 

The mineralization is believed to have followed the 
faulting closely and t o  belong t o  the  same general period. 
The Page fault appears to he mineralized a t  the Golden 
Arrow mine and in the prospects to the southwest, 
although so f a r  as can be judged from specimens col- 
lected on the dump, the main ore body was within the 
rhyolite. Most of the veins in the Cotter prospects 
appear t o  branch out from the fault nearly at right 
angles and have not been found to continue for any great 
distance from it. The arrangement of the vein system 
here suggests that the fissures now filled by vein matter 
are subsidiary to the main fault. North of the  Desert 
fault the ore is in the rhyolite, and here the fracturing 
is less distinct than in the andesite area. East  of the 
Page fault ore is likewise found in the  rhyolite but in  
less well-defined veins than where the andesite forms .the 
country rock. - 

are  masked hy the extensive slipping which has taken Properites. The Golden Arrow and Gold Bar groups, contain- 
place. On the  other hand, specimens collected on the ing five patented claims, are  owned by C. G. Hendley and others. 
dump of the Gold E a r  shaft  and said t o  come from the The Gold Ear  is about a mile north of the  Golden Arrow or Page. 
400-foot level show a decidedly andesitic tuff in close Ferguson mentions the Gold Bar shaft  as being a 500-foot illcline 
association with the andesite * * * . accessible to 140 feet in 1916. He states: 

Faulting has affected all the  rocks exposed in the dis- The ore averages about $25 a ton, chiefly in gold, but 
trict. The principal fault, called the Page fault  on ore with a n  average tenor of $100 a ton can be obtained 
Irving's map,4Voliows the  line of the hills in a general by sorting. The fineness of the  gold appears to be hiyh- 

"Brill, Sydney E., Notes on Ore Deposits o f  Southwestern Nevada and East. est close to the surface, the proportion of silver increas- 
ern California: U. S. Geol. Survey Bnll. 285, p. 06; 1905. ing with depth. 

"Rergilson, 8. G., The Golden Arrow, Clifford, and Ellendale Districts, ivye 
County, Iievndn: U. S. Geol. Snrvey Bull. 640-l?., p. 115-121,1910, '&Gold Bar, northeast of Golden Arrow. 

"In private report referred to by Feralson. 
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Couch shows a recorded production of $4,246 from 73 tons in 
1941 and 1946. Minerals Yearbook mentions lessees shipping 
from both groups in 1941. I t  is reported that shipments during 
recent years totaled 900 tons of $18 ore. 

The Jeep group, owned by Joe Clifford of Stone Cabin, lies 
about 2 miles east of the old camp of Golden Arrow. Discovery 
of high-grade silver ore near the surface in a sheared and altered 
rhyolite was made as late as November 1946; since then small 
lots of ore have been shipped. I t  is estimated that a total of about 
200 tons of ore of a value of $18 to $70 per ton has been shipped 
since the discovery. A news report45 states the last shipment 
contained 28 tons of $70 ore. The ore value is about equally 
divided between gold and silver with the silver occasionally pre- 
dominating. The workings consist of a 100-foot inclined shaft. 
Clifford and his sons usually work the property during the winter 
months when their ranching activities are not pressing. 

GOLDFIELD (Quartz Mountain) 
The Goldfield mining district, as here mentioned, is merely 

that part that has extended over from Esmeralda County. It is 
about 5 to 13 miles east of Goldfield. The road to the district is 
in fair condition; however, i t  is not maintained as i t  goes into 
the Tonopah Bombing and Gunnery Range. Domestic water may 
be obtained from small springs in the vicinity. 

The areal geology is similar to  much of the eastern part of the 
Goldfield district of Esmeralda County. Tertiary volcanics, 
locally altered and silicified, cover all the area noted. 

Properties. The Free Gold and Extension group, owned by 
0. J. Brincefield and Emil Perolaz of Goldfield and Reno, respec. 
tiveiy, lies about 13 miles east of Goldfield on a lone hill known as 
Quartz Mountain and is in the Tonopah Bombing and Gunnery 
Range. Water for camp use is obtained from a small spring 1 
mile to the northwest. This Quartz Mountain should not be con- 
fused with a hill of the same name in the Lodi mining district 
in the northwestern part of the county. 

Quartz Mountain is composed of a fine-grained dacite which 
has been sheared and silicified, the nearly complete silicification 
of some parts of the hill being the reason for its name. Gold 
mineralization occurred in shear zones in the dacite which are 
now highly oxidized. 

The workings consist of an adit with about 1,800 feet of work- 
ings plus several shorter adits and shafts totalling about 500 feet 
-. 

T o n a y a h  Times Bonanza, Feb. 17, 1950. 
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of additional work. A road and ore bin have been built to the 
portal of the principal adit. I t  is understood that only minor 
shipments have been made from the property. 

Sample results made available to the writer indicate that 
remnants of exposed ore average about one-half ounce gold per 
ton. Some of the dumps, if screened will give a minus half-inch 
product of approximately equal value. I t  appears that the ore 
is confined to shear zones and intersections of shears. 

Any mining area as important as Goldfield stimulates much 
interest in the adjoining territory, therefore, in addition to the 
Free Gold property the district has many minor prospects, most 
of which have been abandoned. 

HANNAPAH (Volcano, Silverzone, Bannock) 
The Hannapah district lies in low hills of slight relief on the 

west flank of the Monitor Range, 1 to 2 miles north of the Tonopah- 
Ely highway. I t  is 18 to 22 miles by road east of Tonopah. 
Although water was encountered in some of the shafts a t  about 
200 feet, no springs are in the immediate area. The nearest water 
is believed to be a t  the Rye Patch wells in Ralston Valley. 

'fhe date,of discovery of the district is not known; however, J. 
E. Spurr4c visited the area in the fall of 1902 and found it " * * * 
very young and so little developed that not much could be seen." 
3Ir. Jack Clark of Tonopah reports that the Richardson mine was 
located by Ben Richardson in 1907. 

Some production reportedly bas been made by companies that 
did exploratory work in the district. In addition to this, Ben 
Richardson shipped ore valued a t  $15,900 from his mine during 
1922-1935. 

Geology. The low rolling hills of the district are largely rhyo- 
lite. In the 'mineralized areas shear zones are prominent, the 
rhyolite usually being hrecciated. Much pyrite is often.found 
associated with the ore minerals, particularly in the eastern sec- 
tion of the district. The values here are principally in silver, while 
in the western part of the district t h e  ores reportedly contain 
more gold. The zone of oxidation is rather thin where observed, 
and at the Richardson mine oxidation is minor below 60 feet. 
Water stands here a t  220 feet. 

Properties. The Richardson mine, owned by Mrs. Myra Rich- 
ardson and Kirk Willis of Tonopah, is near the east edge of the 
district. The property was operated by Ben Richardson until his 

%purr, J. E., Ore Deposits of Tanopah nila Nfighhoving Districts, Nerxrln : 
I!. S. Geol. Stirvey Biill. I S ,  PP. 85-57. 1902. 
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death by accident in the mill. He made small shipments of ore 
cram 1922 to 1935. Settlement sheets show $15,900 produced 
from 296 tons in 36 shipments. Included in this are two concen- 
trate shipments totaling 2.9 tons.47 Apparently little or no work 
has been done here in late years. Weed4s states that the property 
was controlled by the World Exploration Company of Fort Worth, 
Texas, who did a little work in 19'27-1928 but suspended opera- 
tions in 1929. During the operation of the Texas company the 
property was known as the Hannapah Extension. 

The principal workings are off a steeply inclined shaft 310 feet 
deep. Levels are a t  60, 107, 200, and 260 feet, the lower level 
being under water. All drifting has been west from the shaft 
following a west bearing vein. Only a very minor amount of 
cross-cutting has been done in search of parallel veins. There has 
been much stoping from the 60-foot level to the surface and some 
between the 60- and 107-foot levels. The 107-foot level is about 
100 feet long; samples 4Qhere averaged 2.0 feet in width and con- 
tained 0.03 ounces gold and 11.5 ounces silver. 

The vein is a shear containing a small amount of quartz and an 
appreciable quantity of pyrite. The main ore mineral is polybas- 
ite, a silver antimony sulfide. 

Although the water now stands a t  220 feet, in the past it has 
covered the 160-foot level. The water flow is said to have 
increased considerably a t  the bottom of the shaft, however, the 
flow was apparently handled by a small jack type pump found 
installed. It is believed that dewatering of the shaft would be a 
minor problem. 

Improvements are in generally good condition. The shaft is 
timbered, has good ladders, and is equipped with 2Y2-inch air line 
and 3%-inch water line. The drifts have had some sloughing 
under stopes but the ground stands well without timber. The 
headframe and ore bins are in good condition. A small mill con- 
sisting of jaw crusher, small Straub mill, and concentrating table 
is intact. A large sheet iron building serves as hoist house, black- 
smith shop, and general shop. One small house on the property 
is in rehabilitable condition. 

The old IIannpah mine adjoins the Richardson' on the west. A 
group of patented claims here is owned by Earl Mayfield and 

"Data obtained from BIrs. Myrn Richardson and from private memo-report 
made by 3. R. wel l s  and V. E. Kral, 1947. 

-Weed, W. H., Vol. XVII, p. 1476, 1931. 
'*J. H. Wells-Y. E. Xral private report. 
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James Mayzie of Tonopah. Little is known about the property 
except that the dumps indicate extensive workings and the shafts 
are partly caved. Rock on the dump contains much pyrite. 
\Veedso states " * * * located in 1902 and developed by two shafts, 
250 feet and 300 feet deep." He refers to some ore on the 250- 
foot level. It appears that nothing has been done here since the 
early work. 

The Silver Glance Mining Company, controlled by Mark Erad- 
shaw of Tonopah, has one patented claim lying west o f t h e  old 
Hannapah mine. Weedabstates, "Property was in production 
prior to 1909 * * * covers gold-silver bearing quartz veins. Mine 
is reported to have considerable development completed and to 
have yielded about $300,000 (probably owner's report) during 
early operations." 

The Silver Moon group owned by the estate of Stephen S. Clark 
of Tonopah lies west of the Silver Glance. The claims were 
located in about 1905. Jack Clark, of Tonopah, reports that two 
cars of ore shipped in 1912 netted $34 per ton, and a 34-foot 
vertical shaft on a 2-foot vein contains $12 to $15 ore. 

The old Bannock mine, also known as the Volcano and located 
by W. EI. Thomas of Tonopah as the Last Hope group, lies in the 

part of the district about 5 to 6 miles west of the Rich- 
ardson mine. The owner states that this property was worked in 
about 1912 and some ore shipped when the shaft was sunk. The 
principal work is a dry 265-foot 30-degree inclined shaft. The 
owner reports that assays vary from $2 to $20 in gold, and that 
one 7-foot vein assays $6 to $7, and another 5-foot vein coiltains 
15 ounces silver per ton. 

The Sam Jack group of about 14 claims lies at  the extreme west 
end of the district overlooking the Rye Patch wells. The claims 
are owned by Earl Mayfield, Jack Clark, and others of Tonopah. 
Several shallow shafts and trenches have been dug on mineral- 
ized shear zones in rhyolite. Much of this mineralized rhyolite 
contains some gold with silver, and the. objective has been to 
develop a large ore body with enough values for a high-tonnage 
operation. The writer5z toolt samples that contained $0.10 to $2 
per ton, principally. in gold; however, other samples taken by 
reliable parties have averaged about $5 per ton. 

mvecd, W. E., VOI. XV, P. 1221, 1922. (Information probably furnished by 
omnels). 

=meed, W. U.. Vol. XVIII,  p. 1602, 1931. 
Wel!s, ,7. 8. and Icral, 7. E., private examination, 1947. 
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JACKSON (Gold Park) 
The Jackson District lies on the west slope of the Shoshone 

Mountains and borders the Lander County line. As per Thomp. 
son and West, gold ore was first discovered here in 1864 by 
Thomas Barnes and the district was organized as the North 
Union. In 1878 i t  was reorganized as the Jackson. In the early 
days the district was also known as Barnes Park after the park- 
like amphitheater about 2 miles wide, near the edge of which the 
claims were located. The Gold Park group which includes the 
Arctic, Star of the West, and San Francisco patents has, as per 
Lincoln, a reputed but unrecorded production of $500,000 to 
$1,000,000. Early recorded and recently known production 
totals $18,000. The property became involved in litigation in 
1911 and very little production has been made since then. 

Preliminary reports by Bernard York (1935) on the Gold Park 
group and the War Eagle group are on file in the office of the 
State Bureau of Mines. 

Geology. A Carboniferous ( ? )  meta-andesite is the oldest rock 
in the area and is the host for the quartz veins. in which the min. 
eralization occurred. A Tertiary rhyolite tuff overlies the an&. 
site in much of the district and is found in fault contact with the 
andesite in some of the workings. Siliceous rhyolite diltes were 
found intruding the andesite. Their relationship to the rhyolite 
tuff is not known. The ore is always quite quartzose and contains 
varying amounts of galena and pyrite with a little chalcopyrite 
in some places. The sulfide minerals are uartlv oxidized near the  

- -.. " 
surface. Ore values are principally in gold with a varying gold. 
silver ratio. 

Faulting has been rather severe in the district and in the Gold 
Park group post-mineral faulting has in some places lost the ore, 
in addition to increasing the difficulty of exploration and develop- 
ment by displacement in other areas. 

Properties. The Gold Park group consisting of the Star of the 
West, Arctic, and San Francisco patents, and several unpatented 
claims, is in the Gold Park basin at  an elevation of about 7,500 
feet. I t  is about 10 miles south of the State Highway Mainten. 
ance Station and the Brown Ranch on U. S. Highway 50. The 
Nye-Lander C o u ~ ~ t y  line passes directly through the property; 
however, nearly all of the workings are on the Nye County side. 
Albin L. Nelson of Gabbs and Walter F. Bowler of Fallon are the 
owners. niscovery of the property was made in 1880 by Frank 
Bradley 'and others who sold to the Nevada Mining Company. 
This company erected a stamp mill which they operated but a 
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short time. In 1882 they recorded a production of $12,787 from 
1,353 tons. In 1919 Robert S. Todd took over the property and 
organized the Star of the West Mining Company. I-Ie installed 
a 50-ton mill in 1921 which made a trial run only. In 1927 the 
present owners purchased the patented claims a t  tax sale and 
have made only minor shipments since then. Production prior to 
the  present ownership is only partly recorded as considerable ore 
was taken from the two producing veins, namely the Arctic and 
the Star of the West, particularly the latter which has been 
worked out within the explored area. During the present owner- 
ship the Arctic has produced about $1,500 from 59 tons and the 
Star of the West $3,700 from 43 tons. The mineralization in these 
two veins is principally gold and silver with lead and some copper. 
hi1 work has been done in the oxidized zone, therefore, both the 
sulfides and oxidized minerals of lead and copper are present. As 
the gold and silver content goes up with that of the base metals, 
the lead and copper minerals act as a guide in selective mining. 
The Arctic and the Star of the West are entirely separate veins 
about one-quarter of a mile apart and are usually referred to as 
different mines. Both are quartz veins in Carboniferous ( ? )  meta- 
andesite. 

The Star of the West vein strikes N. 8Oo E. and dips about 50" 
SE. Its width varies from a few inches to 5 feet. The vein is 
opened by three adits driven southwest, the upper two having 120 
feet difference in elevation and the lower being 100 feet below the 
middle adit. The lower adit is about 900 feet long and terminates 
near a major fault that  cuts off the vein on the northeast. The 
portal of the lower adit is caved. The middle adit is open through- 
out  and has about 1,000 feet of drifting on the vein. Two inter- 
mediate levels reached from the middle adit have a total of about 
700 feet of drifting. The ore appears to be cut off on the south- 
west by another major fault and the workings terminate here in 
this direction. Not enough work has been done to learn much 
about this fault, however, the continuation of the same or a sim- 
ilar vein found southwest of the fault in a stope off the upper , 

intermediate level leads one to suspect that the vein is displaced 
only slightly. The upper adit is 325 feet long and has a 100-foot 
cross-cut. The portal of this adit is caved. As the fault cutting 
the northeast end of the vein is a t  the portal, all of the upper adit 
is on the vein, and i t  appears to he stoped to the surface for nearly 
its full length. The middle adit drains the workings above i t  and 
the lower adit drains the northeast part of the middle adit. The 
southwest workings of the middle adit are not drained as water 
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stands in a winze here. Director Carpenter examined the Gold 
Park area in 1930 and states that the values in the Star of the 
West vein occur near the hanging wall. 

The Arctic vein strikes about N. 15" E. and dips 30-50° E. with 
the hillside. Its average width is about 4 feet and from informa- 
tion ~~vailable i t  appears i t  will assay about $20 per ton in the ore 
shoots. The vein is developed by an inclined shaft with an adit 
level used to service the stoping off the shaft. Below this is 
another adit with about 200 feet of workings and a raise into the 
stopes and upper levels. The vein has been cut off by a flat fault 
above the lower level. It is estimated that  the Arctic has about 
1,000 feet of workings. The lower level is equipped with car and 
track. 

Very little work has been done on the San Francisco vein. I t  is 
situated on a ridge above the Star of the West a t  an elevation of 
7,900 feet. The inaccessible location of this vein, coupled with 
its rather low assays, make i t  of less interest than the others in 
the group. The vein strikes northerly and dips nearly vertically. 
It is explored by an 80-foot vertical shaft with a little cross- 
cutting. The vein is reported to be 5 to 10 feet wide on the sur- 
face and assays about $8 per ton; however, i t  is reported to  pinch 
to about 16 inches a t  46 feet in the shaft. Nearby, a 90-foot 
inclined shaft has been sunk on a quartz vein of no apparent 
interest. The San Francisco workings are just over the line in 
Lander County. 

Improvements at  the Gold Park group consist of several reha- 
bilitahle buildings, and car and tracks a t  the Arctic. 

The War Eagle mine, owned by Albin L. Nelson of Gahbs, is at 
an elevation of 8,500 feet and lies on the south slope of the ridge 
separating the Gold Park basin from Willow Creek to the south. 
Water is obtained from small springs about three-quarters of a 
mile below the mine. Nelson and others worked the property 
intermittently during 19341941 and as per his records have 
mined 600 tons valued at  about $15,500. The mineralization is 
principally gold and silver. Although the lead content of the ore 
shipped is 5 to 15 percent, this is not included in production 
figures as all ore shipments were either made to the McGill copper 
smelter or to a custom cyanidation mill. 

The gold and silver mineralization is associated with both cerus- 
site and galena, with all the workings being in the oxidized zone. 
The amount of lead present indicates the relative gold and silver 
content and is used as a guide in selective mining. The quartz 
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vein is about 4 feet wide; however, only part of this is usually 
mined as ore. Sampling by York (1935) gave a weighted aver- 
age of $23.53 per ton for an average width of 1.75 feet. .The 
vein strikes north and dips about 45" E. It has been developed 
by two adits, having about 600 feet of drifting connected by a 
130:foot raise. The upper adit has an 80-foot raise to the surface 
and an 80-foot winze. The lower adit has two 50-foot winzes 
and much stoping between the levels. As the topography is fav- 
orable for drift-adits, considerable depth on the vein could easily 
be obtained if desired. Several cuts about 600 feet north of the 
workings expose a vein reported to assay about $17; this may be 
a continuation of the main vein. Improvements consist of a 
house in good condition and car and rails. Very little has been 
done on the property in the past several years as the type of work 
required is too strenuous for the advanced age of the owner. 

The Peterson mine is west of, and adjoins both the Gold Park 
and the War Eagle groups. It is a t  an approximate elevation of 
7,500 feet and is accessible by a spur off the War Eagle road. 
The property is owned by Mrs.'Theresa Messner of San Fran- 
cisco. .Known production is about 110 tons which is r e~or t ed  to 

have grossed about $3,800. The mineral occurrence is similar to 
that of other properties in the district; that is, gold and silver 
associated with partly oxidized lead minerals. The ore occurs in 
veins in Carboniferous(?) meta-andesite. The lower and older 
workings consist of a 100-foot inclined shaft and three adits 
having a total of about 1,000 feet of workings. The lower adit, 
which is open, follows a one-foot vein of moderately uniform 
width that has been stoped to the surface. The more recent work 
is on another vein discovered in 1935, east of the old worxlngs. 
It is opened by a 185-foot drift-adit from which 90 tons of $26 
ore is reported to have been shipped. The veins strike easterly 
and dip steeply to the south. 

A group of claims commonly referred to as the Last Chance, 
owned by Steve Diemoz of Austin, lie from one-half to 1 mile 
southeast of the War Eagle a t  an elevation of about 9,000 feet. 
Intermittent work was done on these claims during 1933-1939. 
A few shipments were made and some ore treated in a small mill 
formerly on the property; however,. no production records are 
available. The mineral occurrence is principally gold in quartz 
veins in meta-andesite. It is reported that more than 1,000 feet 
of work has been done on the claims in four adits and several 
shallow shafts. 
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The Grey Eagle group, commonly known as the old Bill Boyd 
property, lies just south of Willow Creek and about 2 miles south- 
west of Alhin Nelson's War Eagle. The present owners, R. J.  and 
C. B. Lofthouse and Jack Mullen, relocated the property in 1945. 
The ore is said to contain gold and silver with some lead occurring 
as veins in andesite. The workings consist of one 150-foot adit 
and several shallow shafts and cuts. No known production has 
been made from the property. 

JEFFERSON CANYON (Ooncordia, Green Isle) 

The Jefferson Canyon mining district lies in Jefferson Canyon 
about 6 miles northeast of Round Mountain on the west slope of 
the Toquima Range. The Kanrohat mine, more recently referred 
to as the Jefferson, is situated a t  an elevation of 6,700 feet. Roads 
in the area are generally fair to poor. Water is plentiful for any 
ordinary mining and milling use. 

Lincoln states that the district was discovered in 1866 but did 
not become active until 1871 when a test lot of ore was shipped t o  
Austin. The two principal producing mines, the original Jeffer- 
son and the Prussian, are apparently on the same vein which 
strikes northwest and dips steeply to the northeast. The original 
Jefferson, or South Prussian, is a t  the southeast end of the lode; 
the Prussian is a t  the northwest end. Both properties have had 
mills. 

The property in Jefferson Canyon, now commonly referred to as 
the Jefferson mine, is not the original Jefferson. As mentioned by 
Lincoln, this property was discovered in 1873 by C. J. Xanrohat 
and was known as the Sierra Nevada; i t  has had a very meager 
production. 

Couch shows a recorded district production of $473,295 from 
6,882 tons during 1869-1890, all of which came from the two 
mines on the Prussian vein. Lincoln states that  a reported 
$1,000,000 production has come from the mills, and one report53 
states that $200,000 was definitely produced by the mills during 
one year. 

Geologg. The Prussian vein is on the contact of Ordovician 
shaly limestone with late Tertiary rhyolite porphyry. The rhy* 
lite is on the hanging wall or northeast side. Workings along the 
vein indicate that i t  can be traced for several thousand feet. 
About 1 mile south of these workings the sediments are intruded 
-. 

mPackard, George A,, Jefferson Canyon, Nevada: Mining and Scientific 
Press, Vol. 90, p. 26, Jnly 3, 1909. 

by the Cretaceous granitej4 which extends southerly into the 
Belmont district. 

The Jefferson or Prussian vein contains silver minerals as the 
principal value, although elsewhere the gold values predominate. 
Lincoln reports the Prussian ore minerals to be silver sulfides and 
sulfantimonides a t  the water level. It may be assumed that the 

ores contain silver chlorides. Narrow quartz veins in the 
rhyolite are 'eported to carry gold, and west of the contact, quartz 
seams in the shaly limestone also contain gold. Stibnite is found 
in seams in the shale one-half mile west of the Prussian vein. 
Director Carpenter has a high-grade sample of hessite, silver 
telluride, which came from the upper regions of Jefferson Canyon. 

Properties. The Prussian vein workngs are on three patented 
lode claims. The Prussian, a t  the northwest end, is owned by 
Harold L. Clark of Boston. This end of the lode is said to have 
been worked from a 250-foot shaft which encountered much 
water. The other two patented claims, the Prussian South and 
Jefferson, adjoin the Prussian on the southeast; these are now 
owned by the county. It appears that no work has been done on 
the Prussian vein since the early days. 

The Jefferson mine, as now designated and formerly known as 
the Kanrohat or Sierra Nevada mine, lies to  the northeast and 
adjacent to the patented claims on the Prussian vein. A large 
group of unpatented claims here are being held by Nermann 
Schapals of Round Mountain, who states that about 4,000 feet of 
adits explore the property on four levels. In 1917 S. H. Brady 
took over the property for the Charles H. Stoneham interests of 
New York, purchased a flotation plant, and then called in Jay A. 
Carpenter as superintendent. Mr. Carpenter states that as the 
only sulfide ore he could find was in a winze from the lowest adit, 
he soon resigned. The mill was erected, but the low grade of the 
ore and the poor extraction soon resulted in failure of the project. 

It is said that in 1927 or 1928 the Elsa Mining Company did 
much work to rehabilitate the property, but they only operated 
the mill a few months. This was the last work done here. 
Improvements consist of a good mill building, housing a tube mill 
with classifier and several vanners, and a camp with several build- 
ings in fair-to-good condition. The mill appears to have treated 
cery little ore. 
. - -  

"Fergnson, H. G., The Round Mountain District, Nevada: U. S. Geol. Sur- 
 re^ Bull. 725-1 Ag. 50, 1921. 
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The Ed Welch property, located as the Deer claim by Walter 
Bowler and H. W. Carden of Tonopah, lies on the  south side of 
Jefferson Creek, 4.5 miles by road northeast of Round Mountain. 
Quartz stringers containing gold occur in a shaly limestone and 
have been explored by a n  adit with about 100 feet of workings. 
Ed Welch is said to have discovered the  vein in  1932 and worked 
it intermittently until the  time of his death in 1940. Three les- 
sees, working the  property in the  spring of 1950, had installed a 
%foot Chilean type mill and were attempting to make a concen- 
trate on Hungarian riffles. 

JETT (Ledbetter Canyon, Peavine Canyon, Wail Canyon) 
Although the  Je t t  district ordinarily includes only that  part  of 

the east flank of the Toiyabe Range near Je t t  Creek, for the pur. 

(9) Mill and antimony trioxide plant a t  the Last Chance antimony mine 
near head of Wall Canyon. 

poses of this description i t  will also include that  minor activity 
found to the  south a s  f a r  a s  Peavine Creek. 

Jett Creek is directly west across Big Smoky Valley from 
Round Mountain and is the source of water for  the mining activ. 
ity there. The dam on J e t t  Creek is  60 miles from Tonopah of 
which, 53 miles is paved highway; the balance is dirt  road in 
fa i r  condition. The elevation here is about 7,000 feet. 

Thompson and West report the discovery of the district in 1865 
and state that  ore containing copper and silver was mined 12 
miles south of the hot springs. This was then known as the 
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Argentore or Silver Point district. I n  1876, in a nearby area 
then known as the Toiyabe district, free milling ore containing 
gold and silver as well as base ore containing lead and antimony 
was found. Minor amounts of ore were reportedly milled a t  
Jefferson in the early days and in later years a small intermittent 
production was made; however, a t  no time was a large produc- 
tion made. 

Geology. I n  the  vicinity of Je t t  Creek, Ferguson's map55 
shows Cambrian quartzite with interbedded limestone overlain by 
Ordovician limestone and this in turn  by Permian sandstone and 
then Permian volcanics. A large fingering dike intrusive classi- 
fied as Jurassic(?) porphyry bears easterly along a fault  of which 
the north side is down faulted and mainly Permian sandstone and 
volcanics a re  exposed. The Jurassic(?) p o r p h ~ r y  is a light 
colored highly siliceous rock having the general appearance of 
the granodiorite found to the north. The map shows the  area 
to be severely faulted with northerly bearing faults. Thrust 
faults a re  common near the front of the range. To the south, at 
Wali Canyon, more Ordovician limestone and slate are  shown by 
Fergnson and Muller.58 These are  overlain by a Permian arkosic 
quartzite greatly resembling a n  igneous rock. This rock, in turn, 
is overlain by Permian volcanics a t  higher elevations. Above 
these are  Tertiary volcanics. 

South of Wall Canyon the exposed rocks rise in the strati- 
graphic column. Permian quartzites are  found first, then Per- 
mian volcanics, and then in the area of Peavine Creek, Tertiary 
volcanics prevail. 

Antimony occurrences a re  probably of greatest importance in 
the district. They are  found in the Wall Canyon area and south 
in Boyd Canyon. Lead occurs on Je t t  Creek and gold and silver 
mineralization has been prospected throughout the area. 

Properties.  The Valley group, owned by J. R. Mitchell of 
Round Mountain and W. J. Lee of Mina, is on the south side of 
Jett Creek adjacent to the dam which collects water for the 
Round Mountain district. I n  December 1948, a 6.5 ton shipment 
was made from here that  contained 11.1 percent lead, 0.3 percent 
copper, 1.3 percent zinc, 4.1 percent arsenic, 14.7 ounces silver, 
and 0.08 ounces gold per ton. 

A vein 2 to 3 feet wide, bearing S. 60' NW., has a drif t  adit of 
about 100-foot length with 25 feet of sloping to the surface. The 

"Rerguson, E. G. and Uuiler, S .  V., StrucLnml Geolog~ of the Hawthorne 
and l'onopah Quadrangles, Nevada: U. S. Geol. Siivvey Prof. Riper 216, plate 
15, 1949. 

"Op. cit., Prof. Fdpcr 216, plate 1. 
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ore is partly oxidized and occurs with very little quartz in shales 
and conglomerates. This rock is part of the Permian sandstone 
formation. Ore found on the dump contained cerussite, galena, 
and pyrite. Several parallel veins in the vicinity have had minor 
work done on them. The ore is dropped to the canyon bottom by 
a vent pipe chute and about 150 tons of material is now piled at 
the bottom. Apparently this was considered too low grade for 
shipment. The property has been worked recently and has a 
house in good repair. 

The Last Chance antimony mine is north of the ridge separat- 
ing Wall Canyon from Pablo Canyon to the north. I t  is 6 miles 
by road from the mouth of Wall Canyon which is 3 miles south 
of Jett  Creek. The property is owned by Joe Bastian of Round 
Mountain and others. A 50-ton mill; reportedly equipped with 
concentrating tables, jigs, and flotation cells; and a small shaft 
furnace belong to M. E. Niece of Round Mountain and others. 

The stibnite occurs in massive form associated with narrow 
quartz stringers in a black calcareous shale within a few hundred 
feet of a porphyritic latite dike. In the immediate area the shale 
strikes east and stands nearly vertical. I t  appears that the ore is 
found to  occur sporadically in shear zones. 

Several groups have attempted to work the property during the 
last 10 years. Among them are F. A. Vollmar of Silver Peak, 
who mined here in about 1940, and Fred J. Deiongchamps who 
worked the mine in 1941 and 1942. This work was done from a 
120-foot shaft and a small flow of water somewhat hampered 
operations. 

N. L. Brown did the last work on the property. In 1947 he had 
a 255-foot adit driven to tap the bottom of the shaft. Equipment 
for a 50-ton flotation mill, that had been on the ground, was then 
set up. Later this mill was changed to use jigs and concentrating 
tables. In  recent years, Brown installed a small shaft furnace 
and condenser with which antimony trioxide was made direct 
from run-of-mine ore. I t  is believed that 100 tons or less of ore 
was handled in the plant, the shutdown being caused partly by a 
drop in the antimony market. 

I t  appears that the possibility of economically operating this 
property depends largely on market conditions. I t  would seem 
that the adit driven in 1947 would reduce mining costs over those 
necessary during previous operations. In  addition to the mine 
operators mentioned, John Heizer of Lovelock sampled the prop- 
erty and has the resulting information. 
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The Dollar mine, owned by Herman Schapals of Round Moun- 
tain, is in Boyd Canyon about 1 mile south of Wall Canyon. The 
claims are about one-half mile above the mouth of the canyon. It 
is reported that this i.s an old property relocated by the present 
owner in 1941. The ore is said to contain antimony, copper, and 
silver minerals in a calcareous schist. The vein bears easterly and 
is about 18 inches wide. Two adits, one on each side of the can- 
yon, with about 200 feet of raises and winzes explore the vein. No 
known production has been made from the property. 

Peavine Creek has some minor prospects and the occurrence of 
fluorite is reported in the area; however, it is believed that  very 
little work has been done here recently. Tertiary rhyolite covers 
nearly all the area. 

The Horse Canyon mercury mine as described by Bailey and 
phoenix is near the head of Horse Canyon which is a tributary of 
Peavine Canyon. The claims are owned by Sam Zunino and Lucile 
Pearce of Elko. The property had produced 46 Aaslts of mercury 
to 1943. In 1942 a 20-ton rotary furnace was installed but was 
sold the next year. The ore occurs in narrow sheared zones in 
shale and leached sandy limestone. Development includes a 325- 
foot adit with two raises to the surface and several more shallow 
workings. I t  is doubtful that there has been any -activity here in 
recent years. 

The Ledbetter Canyon mine or Ferir mine, as it is commonly 
called, is near the head of the right-hand fork of Ledbetter Can- 
yon at  an estimated elevation of 8,000 feet. It is about 5 miles 
east o f  the south end of Indian Valley on the Reese River- 
Cloverdale road. The group of eight claims was located in 1923 
and purchased in 19'27 from the original owners by A. H. Ferir, 
the present owner, who lives on the property. Using a Gibson 
mill, Ferir milled 400 tons in 1932 and in 1937 replaced the Gibson 
with a 14-ton Ellis mill which is now on the property. Milling 
water was obtained from small springs near the mine. Since 1937 
very little work has been done due to the ill health and advanced 
age of the ovner. The principal values are in gold which occurs 
in seams in an east-west shear zone in Tertiary rhyolite. A nar- 
row andesite dike occurring along the shear may be responsible 
for the structure. The several narrow scams found in the zone 
are spaced close enough to indicate the possibility of a mining 
width of mill ore; however, very little cross cutting has been done 
and not enough sample data was available to indicate values. The 
property is explored by two drift-adits on the same structure and 
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a shaft connecting with the upper one. The workings total ahout 
300 feet. The dump of the longer adit, representing about 200 
feet of drifting is reported to assay between $8 and $10, prin- 

* cipally in gold. Improvements consist of a two-room house, 
garage, and mill building all in good condition. 

JOHNNIE 
The Johnnie district lies in the extreme southeast part of the 

county. I t  includes the west slope of the northwest end of the 
Spring Mountains and the east slope of the Montgomery Moun- 
tains. The region is typically arid and elevations range from 
3,000 to 4,000 feet. Fair desert roads make all mining properties 
in the area easily accessible. Water is piped to the camps from 
springs in the Spring Mountains. No transmitted electric power 
is available, but plans are on foot to bring power to the ranches in 
Pahrump Valley 15 miles south of the old town of Johnnie. 

I t  is reported that the several properties in the district were dis- 
covered in 1890 by a party of men from Indian Springs. The early 
discovery of the Johnnie district is not surprising as the white 
quartz ledges outcrop prominently and may be seen for consider- 
able distance. 

The recorded production through 1913 is $382,681 from 64,582 
tons. Mr. Charles H. Labbe states that the Johnnie mine itself 
produced over one million dollars from 120,000 tons during 1910- 
1913. It appears that the greatest activity in the district was 
during this period. 

The area is well known for i ts gold placers. Mineral Resources 
(1920) states that placer gold was discovered here in 1920. W. 0. 
Vanderburg, in the Bureau bulletin "Placer Mining in Xevada," 
states that in 1935 ~bouL 20 men were placering in the district. 
Dry placer machines were the principal method of recovery. 
Although the activity has dropped off considerably some placer 
mining is still being pursued. Vanderburg estimated that the 
total placer production did not exceed $20,000. 

Geology. A series believed to be Prospect Mountain Quartzite 
(Cambrian) is the principal host for mineralization in the area. 
This quartzite contains beds of limestone, shale, and fine con- 
glomerate. Some conglomerate is found in the Johnnie mine 
region. To the southwest, a t  the Congress mine, a shale under. 
lies the quartzite which is overlain by limestone. The vein is in 
limestone and quartzite. The general attitude of the sediments is 
rather flat lying with gentle dips to the east or southeast. In the 
proximity of the veins the dips usually become steeper. 

The ores of the district usually are in well-defined quartz veins 
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that may be traced for long distances. Ore shoots are relatively 
long as evidehced by the length of near-surface open stopes. The 
principal ore occurrence is gold although some lead reportedly has 
been mined in the area. 

The placer deposits of the Johnnie district would be classified as 
part "hillside" type and part stream placers. The deposits are 
always found within short distances of the source, usually less 
than 1 mile and often within a few hundred feet of the lode. In 
some instances i t  appears that the placer was residual, that is, 
the lode disintegrated and the gold was 'eleased nearly in place. 

Properties. The Johnnie mine in the northeast part of the 
district and the Congress mine in the southern area are owned by 
the Congress Mining Company of San Francisco, California. 
Charles R. Labbe of Las Vegas was in charge of the last opera- 
tions a t  these properties and is therefore familiar with them. 

According to a report by Mr. Labbe, the Johnnie mine was dis- 
covered in 1890 and over a million dollars produced during 1910- 
1913. The mine consists of ten patented and several unpatented 
claims. I t  is opened by a 45" inclined 900-foot shaft and a 200- 
foot winze from the lowest level, with the workings estimated to 
total about 3 miles. Water is obtained by a 4-inch pipe line from 
Grapevine springs 2 miles distant. The present condition of this 
line will not permit more than a small flow for domestic purposes. 
Several buildings on the properly are in good condition. Mr. 
Labbe states that he was on the 900-foot level in 1941 and estim- 
ated a large tonnage of mill ore above this level. The 400-foot, 
level was examined in 1949 and ladders were in good shape l o  
this point. The ruins of what is reported to have been an 85-ton 
amalgamation mill are adjacent to the shaft. Records indicate 
that only minor work has been done a t  the Johnnie mine since 
1926 and nearly all of this by lessees. B. F. Couch in his Nevada 
production figures shows $16,274 from 1,513 tons during 1934- 
1940. 

An attempt was being made to placer the hillside below the 
Johnnie mine in 1949 by Vincent and F. W. Berry and Kenneth a 

Baldwin. The material was sluiced by high-pressure water and 
passed through a series of trammels and screens to concentrating 
tables. 

The Congress mine, originally known as the Chespa, was dis- 
covered about the same time as the Johnnie mine. The property 
consists of six unpatented lode claims and is situated in the Mont- 
gomery Mountains near the old town of Johnnie. As per informa- 
tion from Mr. Labbe the mine was worked continuously from 1890 
to 1895 when the lessees and owners hari t r n ~ ~ h l m  --- -..--- 



reported killed, a 10-stampmill and cookhouse burned, and the 
office dynamited. I t  appears that  most of the work a t  this pro- 
perty was done by lessees. No production figures are available 
but several thousand tons of tailings evidence the milling. A 
rather new small headframe .with ore bin, and hoist house with a 
small hoist, indicate that  some work has been done here during 
the last 10 years. Mr. Labbe states that  most of the activity was 
during t he  1890-1895 period. The workings consist of two 
inclined shafts of 160 and 250-foot depths with about 1,500 feet 
of laterals and many surface cuts and trenches. The workings as 
seen from a distance outline the vein for  about one-half mile. The 
vein strikes N. 65" E. and dips about 70" NW. It occurs in 
quartzite and limestone dipping 20-30" easterly with the  limestone 
as the upper member. The ore is usually a shattered quartz and 
has been mined sporadically, indicating the ore to  be somewhat ' spotty. Mr. Labbe states that  the ore assays from $2 up to  speci- 
men rock and mill returns were $8 to $16 per ton. He  states that 
the ore width was 3 to 20 feet. Water was originally piped from 
Horseshutem Spring 5 miles east. At  present this line stops at  
Johnnie which is one-half mile east of the mine. 

The Luck group, located by Edward and Dean Raschke of Las 
Vegas, lies about 4 miles west of Johnnie. The owner reports 
minor workings in the Cambrian sediments and an assay indicat- 
ing 28 ounces silver per ton. 

A lead prospect which may have had some small production in 
the past is situated north of the Pahrump road, about 1 mile 
northwest of the Johnnie mine turn-off. The property is held by 
relocation by Ed Kudla and Paul Gutelius of Johnnie. A bedding 
plane vein 6-14 inches wide in flatly lying limestone has been 
explored with a 350-foot drift adit and 50-foot winze. The adit 
exposes sporadic galena occurrences. 

The gulches below the Congress mine, located by Matt Kusich 
of Johnnie, are  the scene of the principal past placering activity. 
AS water is scarce in the area, nearly all placering has been done 
by dry washers. The gulches are the main source of grave] 
although the side hills also have some small values. The gravel 
depth varies from a foot or less in some gulches to  as  much as 25 
feet on the rolling slopes. Most of the gold is on a rough bedrock 
of either slate, schist, or quartzite. Vanderburg estimates the 
six inches of material on bedrock to run $6 to  $30 per cubic yard. 
Observed panning of samples taken on bedrock roughly confirm 
this estimate; however, the quantity of this type material is not 
known. 
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Observations indicate that a better recovery could be made 
from the gravel by the use of one of the several small patented 
placer machines having a minimum water consumption. It is 
believed that sufficient water for a small operation of this type is 
available a t  Johnnie, one-half mile from the ground. 

The Labbe mine, owned by Charles H. Labbe of Las Vegas, 
'adjoins the Johnnie mine on the southwest and consists of four 
patented and three unpatented claims. Water is piped to the 
camp and mill from a spring to the east. Several parallel quartz 
reins occurring in quartzite strike easterly and dip almost ver- 
tically. They appear to average 2 to ,4 feet in width and are 
reported to be as  much as 14 feet wide in some places. The vein 
having the principal workings appears to be nearly 3,000 feet 
long. It is reported that the values are mainly in free gold and 
that the available milling ore will average $10 per ton. A 10- 
stainp amalgamation-n~ill on the property is very well built with 
ail steel and concrete construction and appears t o  be in excellent 
condition. A large steel water tank above the mine, mill, and 
camp is used as a reserve to augment the pipe line supply. Mine 
workings consist of several shafts, the deepest of which is 250 
feet, and a few adits; there being about 2,000 feet total workings. 
The main shaft has a steel headframe and hoist house in good 
condition. No production has been recorded, but surface work- 
ings indicate much stoping. Residual type placers from some 
of the veins have been worked in a small way by dry methods. 

The Overfield mine, formerly known as the Crown Point-Globe, 
is southwest of and adjoins the Johnnie mine. The property is 
owned by the Overfield Mining Company of Chicago. Mineral 
Resources of 1907 mentions the mine as having a 210-foot shaft 
and 1,000 feet of laterals a t  that  time; in 1909, ork from here was 
treated in a one-stamp mill. Although no mention of the mine is 
made since 1909, considerable work has apparently been done by 
lessees. Several sheet-iron buildings on the property are in vari- 
ous stages of disrepair and a headframe with built-in ore bin a t .  
the inclined shaft is in fair condition. Some milling has been 
done since the early days as the ruins of an Ellis mill and a small 
tailing pile are still in evidence. 

The Overfield vein, which strikes S. 45O.w. and dips 60" SE., is 
very likely to be the continuation of the  Johnnie vein. It is a 
hard white boldly outcropping quartz occurring in limestone over- 
lying quartzite. The bedding has a north strike with 50" E. dip. 
lluch work has been done on several interbed veins and appar- 
ently some high-grade ore encountered. The gold readily weathers 



free from the rock as the dumps show much evidence of dry 
placering. The property has no recorded production. 

The story of the lost Breyfogle mine should probably be men. 
tioned in connection with the Johnnie district. It has been said 
that men in search of the Breyfogle mine found the prominent 
outcroppings of the Johnnie mine. For this reason and because 
there is always some interest in these lost mine stories i t  is 
believed appropriate to mention the tale. 

One version, and there are many, of the Breyfogle lost mine 
legend(?) was written by Leola McDonald.57 She relates that 
Breyfogle, a six-foot Bavarian weighing 200 pounds, left south- 
ern California with two companions in the 1862 rush to Austin. 
The party was allegedly attacked by Indians, but Breyfogle 
escaped and continued north through the desert. Thirsty, and 
in generally poor condition by this time, he noticed a green patch 
on the mountainside to which he climbed. 'Here he found high. 
grade gold ore, some of which he tied in his bandana and con- 
tinued on his way. His fear of the Indians, coupled with his 
thirst and sickened condition, drove him on without making notes 
or marking the spot. In due time, Breyfogle reached springs far 
to the north and was revived by the good water and such food as 
he was able to find. He then continued north toward his objec- 
tive and was finally found by a cattleman in the Big Smoky Val- 
ley. Although he was in a haggard condition and his clothes 
were shreds, he still had the bandana of high-grade gold ore. 
Many attempts were later made by Breyfogle and others to find 
the source of the ore he brought to Austin, but to this day the 
outcrop has not been found. 

Mr. C. C. Boak of Tonopah claims to have found evidence that 
Breyfogle was actually Byron W. Fogle and signed his name By. 
Fogle. He believes that time and its errors changed this to the 
present Breyfogle. 

EAWICH (Gold Reed, Queen City) 
The Kawich district, wholly within the Tonopah Bombing and 

Gunnery Range, is situated on the east side of the Kawich Range 
in the vicinity of the Gold Reed camp or Kawich. The range and 
the district were named for Chief Kawich,js an Indian who lived 
in the area. 

Northeast of the Kawich district proper, in the hills between 
the north end of the Belted Range and the south end of the Quin~l 

"Nevada State Joilrnal, Feb. 9, 1949. 
"Ball, Sidney H., Ti. S. Feol. Siirrey Bizil. 308, p. 99, 1907. 
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Canyon Range, are a few properties which will be described as 
being in the Kawich district. These claims are also in the Tono- 
pah Bombing and Gunnery Range. 

Bal15Qptly describes the district: 
The first locations were made in December 1904, and 

early in the spring of 1905 several hundred men rushed 
, to the camp. When visited by the writer (August 1905) 

there were about 10 miners a t  work. Considerable devel- 
opment work has been done, two shafts reached 150 feet, 
and several thousand feet of drifts have been driven. 

In regard to the many locations made in the early days of the 
district, a notice reportedly posted on the main street of Kawich 
read, "I claim six inches east and six inches west, 0. K. Reed 
claims all the rest."GQ This bit of humor also has its serious side, 
and due to our recent assessment work moratoriums, may now 
reflect conditions in various districts better than it did 45 years 
ago. 

Geologl~ .  The areal geology is briefly and well described by 
Ball.61 

The fornlations of the Kawich Range, in ascending 
order, are: Pogonip limestone, Eureka limestone, Lone 
Mountain limestone, granite, diorite, monzonite por- 
phyry, earlier rhyolite with minor contemporaneous 
latite and dacite and basalt flows, biotite andesite, 
dacite, Siebert lake beds(?), later rhyolite, and later 
basalt and associated andesites. 

In an earlier work,0? Ball describes the general geology in the 
immediate vicinity of the mining activity: 

The mines are situated on a gentle sloping area of 
wash, from which numerous small, rugged outcrops of 
monzonite porphyry and smooth ones of rhyolite pro- 
trude. The monzonite-porphyry is older than the rhyo- 
lite and has so far  been the ore bearer. Fresh specimens 

' 

of the former are gray in color, with many large pheno- 
crysts of feldspar and either hornblende or biotite, or 
both. 

The ore contains free gold occurring in silicified monzonite 

"Ball, Sidney XI., Notes on Ore nenosits of Southwest,?.rn PITe.v&&a Bnst- 
ern Clilifornin: U. S. Geol. Surrey Bull. 285, p. 67, 1906. 

'Rrrcl F. V'. Snnyer .  op. cit.. Thesis. p. 103. 1931. 
"Og. cit., U. S. GeoI. Surrey Bull. 308, P. 109. 
*0p. Ci t . ,  U. S. Geol. Survey Hnll. 286, P. 6:. 
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porphyry having iron-stained cavities and manganese dendrites. 
It is understood that  most of the better grade ore came from near 
the surface. Pyrite was encountered a t  about 150 feet in the 
deeper workings. 
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Properties. The old Quartz Mountain district is herein 
included a s  a par t  of the  Lodi district. It is situated in open 
rolling terrain in the northwest corner of the Lodi Rills and is 
about 18 miles by good road, mostly oiled, north of Gabbs. 
SchraderG* refers to the region a s  part  of the Lodi Ifills uplift, 
He states that  Triassic limestones were upheaved and intruded 
by Cretaceous or Jurassic granodiorite porphyry and this intru- 
sion probably was responsible for the  mineralizing solutions 
which formed the principal lead-silver deposits. This period of 
ore deposition was followed by long periods of erosion, then by 
Tertiary volcanic flows, followed by andesite intrusions. The 
intriisions were accompanied by the  faulting down of a large 
block northeast of the San Rafael mine and a second period of 
mineralization in the various fault shears. Subsequent erosion of 
the uplifted block removed nearly all the Tertiary volcanics, 
exposing the Tertiary ore deposits; the  prospecting of these led to 
the discovery of the major lead-silver ore bodies in the limestone 
which does not outcrop. 

Ore was discovered in 1920 and by the end of 1925 the Annett- 
Walker lease had produced a reported $90,000 from the discovery 
property known as the San  Rafael mine. Although several min- 
ing companies came into the  district a t  this time and did consider- 
able exploration, only the  San Rafael made any appreciable 
production. Couch reports the 1926-1927 production as $215,565. 
In 1927 the San Rafael Consolidated Mines Company acquired 
nearly all properties in the district and since about 1936 has pro- 
duced approximately $12,000 per year from leases. L. D. Gordon 
of Reno is president-manager of the  company. Obie Le  Favor 
and Charles Douglas of Quartz Mountain a re  the present lessees. 

The San Rafael is opened by a 450-foot 40' inclined shaft  with 
about 2,000 feet of laterals. Although several veins on the 
property have produced, most of the production has been from 
the San Rafael vein sometimes known a s  the Lease vein. The 
principal ore shoot was 120 feet long, 3 to 14 feet wide, and about 
280 feet deep on the dip; however, several other good-sized ore 
shoots have been mined. This vein is in the limestone associated 
with a small andesite dike and is cut off on the 352-foot level by 
the previously mentioned mineralized fault, sometimes known as 
the Vertical vein. The ore shipped by lessees averaged 12 percent 
lead, 12 ounces silver and 0.04 to 0.25 ounces gold. Most of the 
ore is oxidized, the lead occurring as the carbonate; however, 

*'Schrader, F. C., unpublished U. S. Geol. Survey Report 17276, Carson Sink, 
Quartz llountain, Sept. 15, 1927. I n  Xevada Bareail files. 
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some galena is found as residual inclusions. Another vein occur- 
ring in the hanging wall is reported t o  contain milling grade ore. 
The San Rafael vein system is complex and is further complicated 
by several cross-faults. It appears that  the future of the property 
1s dependent on the development of sulfide mill ore, or finding the 
faulted segment of the San Rafael vein, or both. 

The old Hashrouck mine, relocated in 1946 by Obie Le Favor of 
Quartz Mountain and Charles Hoover of Fallon as the July group, 
1s south of and adjacent to the San Rafael. The mine is opened 
by a 320-foot vertical shaft  with about 1,900 feet of workings 
on the 220-foot level and 720 feet 011 the 320-foot level. It is 
reported to have produced two cars of good grade lead-silver ore 
which came from a contact between limestone and quartz-pegma- 
tite on the 220-foot level. The shaft  has a head frame and hoist, 
and all timber is said to be in good condition. Workings on the 
220-foot level indicate the area to be all granodiorite except small 
blocks of limestone, shale, and quartzite which a re  either roof 
pndants or isolated islands. The 300-foot level is nearly all in 
granodiorite. Andesite dikes, like those in the San Rafael, are  
also found in the mine. Overburden covers the surface in the 
immediate area. H. K. and E. L. Stephenson of Reno have exam- 
ined and made a report on this property. 

The Desert group owned by M. C. Stromer and others of 
Broken Kills is  situated on the  northwest slope of the Lodi Hills 
about 3 miles by road southeast of Quartz Mountain. The prop- 
erty appears to have been prospected during the Quartz Mountain 
boom as several old workings consisting of shallow shafts and 
cuts were noted. An open cut 40 feet long t o  a 15-foot face dug 
by the present owners exposes a quartz vein 6-18 inches wide. 
The owners estimate that  ore selectively mined from this vein will 
average about $40 per ton. The principal host rock is andesite 
and is usually found altered t o  a softer white blotchy form adja- 
cent to the mineralization. 

The Illinois mine, owned by C. I. Burt of San Francisco, con- 
sists of five patented and 18 unpatented lode claims. It is situated 
in the northeastern part  of the Lodi Hills, 2.2 miles west of Lodi 
Tanks and about 12 miles north of Gabbs. The camp was once 
known as Marble and is  so shown on the  Tonopah Quadrangle of 
the U. S. G. S. 

Discovery of the mine was made in 1875 by Alfred Welch who 
operated i t  for several years. The property has had two smelters 
at different times. Production has been intermittent, the recorded 
total being about $307,000 during 1875-1891. I n  late years, 
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lessees have made a small production from the property including 
stope fill and slag shipments made during the recent high metal 
prices. The last important activity was during 1906-1914 when, 
under Dr. Burt's management, a smelter was erected. Hauling 
between the mine and Luning was by large steam-driven, traction- 
wheel units. F. H. Lerchen, in a 1914 report in the Nevada 
Bureau of Mines files, states that  water hindered work in the 
1,000-foot shaft  and that  the last samples taken from the bottom 
assayed well and contained more gold. Later the Goldfield Con- 
solidated Mines Company carried out exploratory work on the 
lower levels of the Illinois and sunk the 400-foot Sand Mound shaft 
a t  the southeast end of the property. No production was made 
from this shaft. Recently, Noel and Edwin Phillips sunk a 65- 
foot prospect shaft known as the  Silver Link on a n  outcrop of 
lead-silver ore between the Illinois and Sand Mound shafts. 

The Illinois vein system is a northwesterly bearing zone about 
150 feet wide made up of the Illinois, Welch, and East  veins, all 
occurring in  limestone and lime-shale near and east  of a gran- 
odiorite contact. Lamprophyre dikes of andesitic composition 
occur parallel and in close proximity t o  the ore zone. The  veins 
may be traced for about 1 mile from the Sand Mound shaft  a t  the 
southeast, t o  the  White Fine Extension adit a t  the northwest. 
Nearly all the production has been from the Illinois and Welch 
veins which vary from 2 to 15 feet wide and a re  usually not over 
20 feet apart. Only one ore shoot has been developed off the Illi- 
nois shaf t ;  its length varies from 200 to 400 feet on the levels 
and extends from near the surface to the 700-foot level, the  lowest 
level mined. The water level stands a t  900 feet. The lead usually 
occurs as cerussite, with the silver as the chloride; however, 
much argentiferous galena has also been mined. 

Improvements consist of the Illinois headframe and 20-ton ore 
bin in fa i r  condition; the recently erected small prospect head- 
f rame and hoist; and several camp buildings, one in good condi. 
tion, others poor. Noel and Edwin Phillips of Fallon are  very 
familiar with the Illinois mine. 

The Smuggler patented claim owned by John Grindling of Los 
Angeles adjoins the lllinois mine on the west. The property is 
accessible by fa i r  dirt  road to the north. About 2,000 feet of 
adits and shafts have been driven along a granite-lime contact 
shear. Some lead ore is found scattered along the mineralized 
contact zone and the abundance of limonite indicates the  original 
presence of much pyrite. A sample taken from a shallow work- 
ing near the  west end of the property reportedly assayed 1.74 

ounces gold and 7.24 ounces silver. Gold values have been found 
in several places along the contact shear zone. The lower adit also 
shows a trace of scheelite. 

The Silver King and Resolution unpatented claims owned by 
Noel and Edwin Phillips of Fallon adjoin the Smuggler and the  
filinois on the  west. The claims follou7 a west bearing section of 
the same granite-limestone contact found on the Smuggler patent. 
The mineralized sheared contact zone forms the backbone of a 
steep sided ridge and contains a quartz vein having sporadic 
occurrences of galena and cerussite traceable for a claim length or 
more along the ridge. An old shallow shaft, now inaccessible, is 
the principal work done on the outcrop. About 250 feet vertically 
helow the ridge on the north side a cross-cut adit encountered the 
rein a t  about 300 feet and has 50 feet of drifting to the west. 
The vein here is 2 to 3 feet wide and three samples taken by the 
owners reportedly averaged 16 percent lead, 28 percent zinc, 12 
ounces silver, and 0.02 to 0.45 ounces gold. The claims a re  acces- 
sible by a steep road to within about 600 feet of the adit, and 
construction of the balance of the road will not be difficult. 

A talc property a few miles north of the Illinois mine, located 
in 1945 by W. D. Edds of Mina, is now owned by Wright H. Hunt- 
!ey and G. Crawford of Bishop. It is reported that  the deposit is 
mined from a n  open cut and that  about six carloads were trucked 
to a grinding plant a t  Laws, California, in 1949. 

The Aspen group, owned by Vet S. Baxter of Fallon, is situated 
just west of the west side of the Burnt, Cabin summit on the 
Quart!! Mountain Tone road. The property is reported to have 
been discovered in the  early 1900's and was later worked by 
Silvercno Penelas. No production is  recorded although small 
!ots of ore reportedly have been shipped. The values are in gold 
occurring sporadically in a white quartz with manganese in a 
highly altered tertiary rhyolite. A 40-foot inclined shaft is said 
to have produced 100 tons of $19 gold ore before the ore was bot- 
tomed or faulted. The sinking, nearby, of a 100-foot vertical 
$haft with 400 feet of laterals has failed to pick up the ore. This 
shaft is timbered and equipped with a headframe, all in good 
condition. Improvements include a cabin in fa i r  condition. 

The Victory tungsten claims, situated near the south end of the 
Lodi Hills, are  10.5 miles by road from Gabbs. The group was 
!ocated in 1945 by W. L. Sovy and Jack Southerland of Fallon, 
and Albert Brown of Gabbs. Since the locations the owners con- 
centrated their efforts principally on surface exploration by 
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trenching, which a t  least partly outlined the main ore hody occur. 
ing a s  a scheelite dissemination in the granodiorite stock forming 
the south end of the Lodi Hills. Their trenching indicates mill 
grade ore over 100 feet long and as much a s  36 feet wide. A 
112-foot adit driven to cross-cut this hody has not yet reached its 
objective. Of lesser importance a re  contact metamorphic deposits 
found for about 2,000 feet along the northerly bearing limestone. 
granodiorite contact on the west side of the property. For the 
most part, the ore along the contact is too bunchy t o  he of impor- 
tance; however, about 12 tons of high-grade ore taken from short 
adits a t  one occurrence is reported to assay 19 percent WOs. 

The Kay Cooper group of tungsten claims adjoining the Victory 
on the east is owned by Carl H. Cooper and R. C. Peterson of 
Gabhs. These claims a re  on a scheelite mineralization similar to 
the Victory and were located in recent years after the Victory 
discovery. Although par t  of the granodiorite-lime contact is on 
the property, the ore here is similar to that  on the adjoining 
claims, and occurs principally in the granitic rock. Exploration 
by the owners was largely trenching. 

The Kay Cooper group, and later the Victory group, were taken 
over in 1949 by J. S. Dougan and associates of Salt Lake City. 
This organization did much trenching on the Kay Cooper group 
in the fall of 1949 and did about 3,000 feet of diamond drilling on 
both properties in the  spring of 1950. It is reported that  the 
exploration found wide widths of scheelite ore. 

The Kramer-Osgood property, owned by E. P. Osgood of Reno 
and others, is east across a wide wash from the Kay Cooper tung- 
sten claims. The ground was apparently last worked by G. L. 
McIntyre of Carson City who leased the property in 1939. He 
shipped 4 tons reportedly having a value of $59 per ton. Osgood 
reports that  33 tons shipped in 1933-1934 assayed 0.25 ounces 
gold, 60 ounces silver, 7.1 percent copper, and 3 percent lead. 
The vein is usually only 3 to 8 inches wide although in some 
cases i t  has opened out t o  wider widths. Two drif t  adits, each 
about 300 feet long, have been driven, one above the other, in a 
basic dike occurring in granodiorite. Ore has been found in the 
lower adit only. In addition t o  the adits, there is a 30-foot shaft 
on the property exploring a parallel vein and the owner reports 
other parallel veins with little or no work done on them. 

The Ray Ricketts group, owned by Bill Gregory of Weimar, 
California, is a gold property a t  the  extreme south point of the 
Lodi Hills, about 6 miles north of Gahbs. It is reported that 
Ricketts mined some high-grade ore from here years ago. The 
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ore occurred in pockets in the granodiorite, and the many shallow 
workings on the  property a re  the result of following the narrow 
gold bearing stringers. 

The Aunt Ethel lead-silver prospect is situated about 10 miles 
nbrth of Gabbs on the west slope of the Lodi Hills. It was orig- 
inally located as the Iron Mountain group and in 1934 relocated 
'in seven claims by the present owner, Charles Douglas of Quartz 
Mountain. The ore occurs in small seams containing limonite, 
eerussite, and galena in steeply tilted calcareous sediments cut by 
porphyritic rhyolite dikes. Sorted ore is reported to assay a trace 
of gold, 12 ounces silver, and 27 percent lead. Workings consist 
of three shafts, each about 65 feet deep ; a short adit ;  and several 
open cuts. No production has been made as the property is 
strictly a prospect. A report on this property by Fred Humphrey 
is on file in the  Bureau office. 

LONGSTREET (Fresno, Georges Canyon, Mine Canyon) 

The name Longstreet has been applied t o  that  part  of the east 
side of the southern end of the Monitor Range near Longstreet 
Canyon. However, as this particular area and its name are  well 
known, for the purposes of this description it is enlarged to include 
two other areas in the southern part  of the Monitor Range. These 
are Georges Canyon, locally known as the Fresno district, on the 
east side of the range, about 18 miles by road north of the Tono- 
pah-Ely highway; and the  Mine Canyon area on the west side of 
the range, about 12 miles a i r  line south of Belmont. 

The section known as the Fresno district may be the oldest of 
the group, having been located by Charles I ra  Fancher in about 
1903. J u s t  how the  area happened to have been given the name 
Fresno is not known. It is reported that  about $12,000 was recov- 
ered from the Clipper mine in the early days. . The Longstreet 
mine reportedly milled ore valued a t  $10,000 during 1930. The 
total production from the district is therefore believed t o  be less 
than $25,000. 

Geologg. Tertiary volcanics make up the hulk of the rocks in 
the district. They grade from rhyolites near the bottom, to 
dacites and latites near the top. On the east side of the range, 
between Georges Canyon and Longstreet Canyon, a re  prominent 
cliffs clearly showing the various volcanic flows. The volcanics 
are much thicker in this area than in the northwest part of the 
district near Mine Canyon. Here the erosion surface was down 
to the sedimentaries when the latite was released. The bottom of 
the lava, with quarzite below and various fragments and boulders 
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of the quartzite included in the lower part  of the lava, may be 
clearly seen in a wash southwest of the mine. This wash now has 
approximately the same slope as the original erosion surface. In 
the vicinity of the Last Chance mine a thin remnant of limestone 
overlies the quartzite. On the ridges of this area most of the 
latite has been eroded. 

Properties. The Clipper mine, discovered by Charles Ira 
Fancher in about 1903, lies in a side canyon just off Georges Can- 
yon. The property is now owned by the  heirs of the discoverer, 
Louise May Rawlings of Fresno, California, and I ra  D. Fancher 
of Reno. The claims a re  18 miles by desert road, the  upper part 
of which is in poor condition, north of a point on the Tonopah-Ely 
highway 30 miles east of Tonopah. Water may be obtained from 
the workings and from a spring on the ground. 

Although the discoverer worked on the property intermittently 
until the time of his death in 1943, the major activity was prob- 
ably in those years just before and just after  World War I. 
Mineral Resources (1929) mentions lessees making some ship- 
ments from the property in 1929. It is reported that  a total of 
about $12,000 was recovered from all shipments made. At one 
time the property reportedly had a two-stamp mill. 

The workings consist of a 180-foot shaft, now partly caved, 
with minor amounts of workings on several levels and a 400-foot 
adit connecting with the shaft. A SO-foot winze from the adit 
level was abandoned when i t  encountered water. 

Old notes in possession of the owners mention narrow high. 
grade seams in the  upper levels of the  shaft. Ore milled from the 
150-foot level is reported to have assayed $317, and ore shipped 
from the  adit level is noted a s  having assayed $38 to $64. The 
values in the ore a re  said to be half in gold and half in silver. 

The Little Joe claim owned by Joe Clifford is in the  Georges 
Canyon area. The owner reports that  5 feet of ore in rbyolite 
assays $14 to $20 in gold with little silver. The ore is  opened by 
a n  87-foot steeply inclined shaft. The workings are  1,500 feet 
from the n6arest road. 

The Longstreet mine is 25 miles north, by fa i r  dirt  road, of a 
point on the Tonopah-Ely highway 30 miles east of Tonopah. The 
mine is in Longstreet Canyon 2 miles above its mouth. The prop- 
erty is named for Jack Longstreet, a notorious character of the 
earlier days of southern Nevada and the Tonopah region. Long- 
street" is best remembered by the missing upper part  of his right 

T o n o p n h  Times Bonanza, 60th bnniversnry Nnmller, l I a ~  19, lL160. 
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ear. This marking was reportedly bestowed upon him a t  the age 
of 16 by a Colorado posse who hanged his four confederates when 
they were found with several stolen horses. Due t o  his age he 
was merely marked and persuaded to leave the country. 

The mine is owned by the Golden Lion Mining Company and 
under lease to John N. Richardson of Alameda, California. A 
100-ton cyanide mill was huilt on the  property by the present 
owners in 1929 and Mineral Resources reports 1,000 tons of $10 
ore being milled in 1930. The mill has since been removed. 

The ore contains values in gold and silver associated with 
pyrite and very little quartz. It is found in a rhyolitic tuff with 
reported porphyritic dikes. The vein is  said to average $10 per 
ton across a 41/2-f0ot width. 

Mr. Richardson reports that  the  property has 2,550 feet of 
workings, all open, of which 1,600 feet is in ore. This work is in 
two adits and a shaft, all connected. The ground has been sam- 
pled several times and i t  may be assumed that  the owner or lessee 
have considerable information on the value of the ore. Improve- 
ments have all been removed except 2 miles of pipe which is said 
to supply water t o  the mill site. 

The Longstreet Placers, situated a t  the  mouth of Longstreet 
Canyon, a re  owned by James Shea and others of Las Vegas. It is 
reported that  the  surface detritus pans a little and that  three 
~iuggets were found in the canyon years ago. Exploration is said 
to consist of a few shallow shafts, but none have gone to bedrock. 

The Last Chance group, owned by Guy I. Burch of Tonopah, is 
on a small ridge near Mine Canyon on the west flank of the Moni- 
tor Range. It is 33 miles from Tonopah and of this distance, 19 
miles is oiled highway, 4 miles improved Belmont road, and 10 
miles desert road partly improved. A well, 30 feet to water, has 
been sunk in a wash about 1,000 feet from the workings. 

The pvoperty dates back a t  least to the early twenties. It was 
obtained from Mickey Sullivan by Herman Reischke in about 
1925 and sold by Mrs. Reischke to the present owner in 1934. It 
is reported that  about 15 tons of ore averaging 21 ounces silver, 
21 percent lead, and 2 percent zinc per ton, were shipped in the 
late twenties. Lessees shipped 20 tons of ore containing 7-8 
ounces silver and 8 percent lead per ton in 1938. 

The geology of the  property is  complex due t o  considerable 
faulting. It appears, however, that  in the immediate vicinity of 
the worl<ings a Aatly lying limestone overlies a quartzite and is 
in turn overlain by a latite flow. Northwesterly bearing faults, 
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with the northeast side downfaulted, have in some places made a 
quartzite-limestone fault contact and a few hundred feet east a 
limestone-latite fault  contact. This faulting has made a north- 
westerly bearing shear zone which was fnrther disturbed by cross 
faults. These areas appear to be favorable to the ore deposition 
which usually occurs in irregular pipes and chimneys. The ore is 
extremely quartzose. Lead and silver, occurring as argentiferous 
galena with a nearly negligible gold content, are  the  valuable 
constituents. 

A trial shipment of one ton assayed 0.025 ounces gold, 20.3 
ounces silver, 21.1 percent lead, 3 percent zinc, 14  percent iron, 
16 percent sulfur, and 38 percent insoluble. This would indicate 
a n  appreciable quantity of pyrite with the galena. An engineer's 
sample of ore taken near the surface assayed 0.025 ounces gold, 
50.6 ounces silver, 35.3 percent lead, 0.5 percent zinc, and 6.1 
percent sulfur. Two dump samples averaged 0.025 ounces gold, 
4.6 ounces silver, and 4.1 percent lead. 

The workings consist of a 100-foot timbered two-compartment 
vertical shaft  in good condition but without headframe, a 200-foot 
adit, and several shallow shafts and holes. The property is well 
equipped and improved. I n  fact, nearly everything required in 
order t o  go to work is on the ground. Bins, crusher, elevator, 
and homemade jig have been neatly set up with an apparent plan 
toward making a rough concentrate; however, i t  appears that 
the concentrator was never quite completed and has not operated. 

MAMMOTH (Brucite, Gabbs, Ellsworth, Marble Falls, Paradise Range) 

The Mammoth district is in  the northwestern part  of Nye 
County and is that  part  of the Paradise Range lying between the 
Bruner district on the north and the Fairplay district on the 
south. It is made up of several smaller areas, sometimes referred 
to a s  mining districts; these are  Marble Falls, Ellsworth, 
Downeyville, and Gabbs. Activity in recent years, a t  the Gabbs 
magnesite and brucite deposits, has made this one of the impor- 
(,ant areas of the  State. 

As per Thompson and West the first ore discovery was made at 
Ellsworth in 1863 by Indians and the district was organized the 
next year. In 1870 a 10-stamp mill was built and the  community 
of Ellsworth had a population of about 200; however, during 
1874-1881 the mill operated only part  time and the population 
dropped to 20 ; a t  present no one lives in the Ellsworth area. In 
about 1915, Donald C. Cameron and others reworked the tailings 
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here and the region had intermittent activity until during World 
War I1 when, the  magnesite and brucite deposits boomed the 
Gabbs area. 

Rrucite was disiovered near the  present town of Gabbs by 
Barry Springer in December 1927 and later the analyses of dia- 
mond drill cores revealed the presence of magnesite in vast ton- 
nage adjacent t o  the brucite bodies. During World W a r  11 the  
Gabbs magnesite deposits were the sole source of ore for the 
world's largest magnesium reduction plant, operated near Las 
Vegas, .Nevada. As per Callaghan and Vitalianoe" 81,272 tons 
of magnesium metal was produced from 920,000 tons of ore from 
~eptember 1942 t o  November 1944 when the plant was shut down. 
By the end of 1949 about 225,000 tons of magnesite and 444,000 
tons of brucite had been mined for use principally in the refrac- 
tories industry. 

Geology. Triassic sediments" are  the host rocks for the ore 
deposits a t  Downeyville and Gabbs in the southern part  of the 
district, and the  underlying Triassic(?) meta-volcanics a re  the 
principal host rocks for the deposits in the northern par t  of the 
district. I n  the Gabbs area the sediments have been intruded by 
a granodiorite stock indicated to be Jurrasic by Callaghan"8 
(1933). Numerous dikes a re  also found associated with the 
ore deposits in this area. 

The economic minerals are  various in the Mammoth district. 
Although the magnesite and brucite are  of the greatest impor- 
tance today, the gold and silver ores of the Ellsworth area were 
the first attraction and continued to be of economic value for 
many years. Lead-silver ores are  found along the west slope of 
the Paradise Range with the  Downeyville ore also containing 
appreciable zinc. Gypsum is found near Downeyville; also, there 
are several small copper prospects to the northeast. Pyrophyl- 
lite is found between Downeyville and Ellsworth, and east of 
Gabbs; the latter area also has a n  iron deposit." Tungsten 
occurs as the mineral scheelite near Gabbs and as wolframite 
near Ellsworth. 

-- 
"Cnllaghan, Eugene and Vitalinno, Charles J., Magnesite and Brueite Depos- 

i t  at Gabbs, nnvnhlisbed. in flies of Nevada State Bureau of Mines. 1947. ..~ , ~~ . 
e7Spurr, J. 1rl.T Nevada South of the 40th Parallel: U. S. Geol. Surrey Bull. 

?nR no. 99-103. 1903. -"-, . . 
*Cnllaghnn. 'Engene, Brueite Deposit, Paradise Range: Nev. State Bur. of 

JIines, Val. SXVII,  No. 1, p. 11, 1933. 
seIiral. Victor E., Phelps Stokes Iron Deposit, U. S. Bureau of Xines R. I. 

4w0, 1947. 



104 Mineral Resources of Nye  Count:) 

Brucite and Magnesite Properties. Basic Magnesium, Incor- 
porated, government-owned and privately operated, was organ- 
ized for the sole purpose of making metallic magnesium for  war 
use. Basic Refractories, Incorporated, of CIeveland, Ohio, and 
filagnesium Elektron, Limited, a n  English concern, established 
BMI early in 1941. By November of the same year, with 100 
percent government financing, the  erection of the processing 
plant was started a t  Henderson, near Las Vegas, a t  the  source of 
plentiful cheap electric power. I n  1942 the operation of BMl 

(lo) Gabhs magnesite-brucite area. 
Upper. Recently constructed plant of the Standard Slag Company. The 

upper right part of the photograph shows one o f  the large dumps of 
Basic Refractories' brucite mining. I n  the left distance are open cuts 
of the Sierra Magnesite Company's magnesite mining. 

was turned over to the Anaconda Copper Mining Company, who 
operated the venture until the end of 1944 when the emergency 
need for additional metallic magnesium had ceased to exist. 

The construction and operation of the BMI plants is considered 
to be one of the major engineering feats of the last war. Although 
the process is the same as one used in an Englisb plant built by 
German engineers, the  BMI plant was many times larger and 
\vas built in record time. The formal agreements between the 
government and BMI .were signed in August 1941. The first 
regular shipments of magnesium oxide from Gabbs were made 
just a year later. Shortly afterward, the first magnesium metal 
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was poured a t  Henderson. The cost of producing metallic magne- 
sium was greatly lowered by processing changes made by the 
Anaconda technical staff. 

The Gabbs plant was known as the Magnesium Oxide Plant. 
Here the nearly pure magnesite ore was concentrated by flota- 
tion. The technique was unusual in that  the amount of concen- 
trate was greater than the tails. The concentrate was dried and 
calcined to convert the magnesium carbonate to magnesium 
oxide by driving off carbon di- 
oxide, and shipped to Henderson 
for processing. Originally, the 
Gabbs product was trucked to 
Luning and shipped 1,100 miles 
by a .  Later it was trucked 
by special large hopper-bodied 
trucks direct t o  the processing 
plant, 350 miles distant. 

Brucite is a magnesium hy- 
droxide mineral having a theo- 
retical 69 percent magnesium 
oxide content. Since 1937, Basic 
Refractories, Incorporated, and 
its predecessor Basic Ores, In- 
corporated, have made regular 
shipments to i ts  refractories 
processing plant in Ohio. This 
company has a long-term agree- 
ment with U. S. Brucite Corpo- 
ration, the owner of nearly all 

(loa) Gabhs magnesite-brucite area. 
known brucite reserves in the Nortll face of Refractories, 
district. Basic Refractories also  quarry.^$ Brucite ore in this face 
has taken over all claims located is approximately outlined by the dashed 

by BMI; these claims were lo- lines. Granodiorite is on the left and 

eatedfor magnesite reserves. As altered dolomite is on the right. 

per Couch (19491, t o  January 1949, Basic Refractories mined 
and shipped about 444,000 tons of brncite ore, averaging 60 per- 
cent MgO, froni the Gabbs deposit which they used in the refrac- 
tories industry; i t  is estimated that  43,000 tons was shipped in 
1949. Brncite is now produced by handsorting reserve dumps 
accumulated from previous quarrying operations. Sorting is 
done on a belt installed a t  the BMI plant, which was taken over 
in 1949. 
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Basic Refractories has just installed a large rotary kiln which 
they soon plan to use in the manufacture of high magnesia refrac- 
tories from magnesite ore which will be quarried on claims 
formerly owned by BMI. It is estimated that about 200,000 tolls 
of magnesite will be mined annually. 

The home office of Basic Refractories, Incorporated, is  in Ohio 
where they make magnesia refractories used principally in basic 
open-hearth steel furnaces. H. C. Lee is vice-president and 
technical director of the company; at the Gabbs operation, N. E. 
Hanson and H. P. Willard a re  manager and assistant manager, 
respectively, of the  company's W e s f ~ r n  Division. 

Sierra Nagnesite Company, an equally owned subsidiary of 
Permanente Company and Westvaco Chlorine Products Com- 
pany, has produced 225,000 tons of magnesite since 1941. The 
material has been used in the manufacture of refractories ancl 
oxychloride cement. All production has come from one area 
included in a claim leased from Standard Slag Company and two 
claims leased from Nevada Massachusetts Company. Frqm 1941 
to 1946 the magnesite was quarried, since then all production 
has been from underground mining on Nevada Massachusetts 
property. Output during 1949 was about 50 tons per day which 
was recovered by shrinkage stope methods and transported from 
underground by conveyor belt. Production during 1950 has been 
on a limited basis. H. J. Tillia is in charge of the Nevada opera. 
tion. 

'The Standard Slag Company owns five claims in the Gabbs 
area;  and their operation here is supervised by R. 0. Jones. 
Early in 1949 the company installed a crusher and bins at one 
of the  magnesite quarries mined during World War  TI by BMI 
and opened a new quarry on another ore body that  previously 
had been blocked out by drilling. During April tind May of 1949 
they filled a contract for 11,000 tons of high-grade magnesite 
that was shipped t o  Japan. Since the shipment of this ore, all 
efforts have been concentrated on the construotion of a small 
magnesite calcining plant. 

The plant has been in operation since the early par t  of 1950 
and is  making a pure  caustic magnesia which is  sold t o  cement 
manufacturers and t o  the chemical industry. The calcining part 
of the plant is built and operated on an experimental pilot plant 
basis, while t l ~ e  crushing section was installed with a plan to 
future handling of about 100 tons magnesite per day. I t  is 
planned that  the calcining portion of the plant will be enlarged 
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gradually and ultimately will produce magnesia for  'efractory 
~ises. The company recently built a pilot plant in  the Pittsburg, 
California area for the production of pigment ingredients com- 
posed of iron and magnesium salts. This plant ties in with the 
&ivities a t  Gahbs. 

As stated by Callaghan and Vitaliano, the Gahbs brucite and 
magnesite deposits occur in Upper Triassic dolomite near a 
granodiorite intrusion. The brucite is usually on the contact 
Tvhile the magnesite is often some distance from the granodiorite. 
!t is presumed that the dolomite altered to magnesite and part  in 
turn to brucite. This sequence is very general a s  the alteration 
and replacement of one mineral by another in the deposits is 
complicated by many steps and several alteration minerals not 
here mentioned. 

Measured ore reserves, as stated by Callaghan and Vitaliano,'" 
are 27,000,000 tons of magnesite containing less than 5 percent 
CaO. Brucite reserves are  not known; however, the  deposits are  
smaller than the magnesite bodies and go to depths not yet deter- 
mined, therefore requiring closely centered drilling to deeper 
depths, as is  being done. Brucite may later 
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Brown's "zinc" claims containing the  largest tonnage of the 
purest magnesite in the district. 

The Basic Refractories Company leased the brucite claims and 
located many magnesite claims. Henry J. Kaiser and the West- 
vaco Company, as users of magnesite, secured the "tungsten" 
claims, as the tunneling and diamond drilling in previous years 
had actually proven up a n  unsuspected large deposit of high-grade 
magnesite. 

The location of the brucite deposit by lode claims instead of 
placer was challenged in court, but  the  challenger's placer lode 
descriptions were suddenly found not t o  cover the brucite! 

Other Properties. The Phelps Stokes iron deposit, also known 
as the Iron Mountain claim, is situated in the Paradise Range 
northeast of the Gabbs magnesite-brucite deposits and 7.7 miles 
east of Gabbs by road. The one claim was patented in  1907 and 
is now owned by J. G. Phelps Stokes of n'ew York. I n  1944 the 
U. S. Bureau of Mines explored the deposit by diamond drilling 
and trenching. The report by KralT1 indicates a n  irregular 
magnetite deposit 800 feet lo l~g  by 30 to 200 feet wide having a 
maximum depth of 160 feet. The deposit is a replacement in 
dolomite along a granodiorite contact. Analyses indicate the 
ore contains 45-50 percent iron and about 0.06 percent phosphor. 
ous. The sulfur content of most of the drill hole samples, below 
50-70 feet, averages between 3 and 5 percent; however, the  sur- 
face ore, within 50-70 feet of the surface, is thoroughly oxidized 
and contains very little sulfur. Although no production has been 
made from the property, i t  is expected that  a small tonnage of the 
ore will be used in the  future manufacture of refractories at 
Gabbs. 

The Standard Slag Company has the Phelps Stokes iron deposit 
under lease and recently did some surface exploration. They dug 
several pits and trenches which were sampled with jackhammer 
holes. Their results indicate a considerable tonnage of ore near 
the surface containing 58 percent iron with a low sulfur content. 

The Copper Blossom group located by Vet Eaxter of Fallon, 
and discovered by him in 1912, is situated 4 a i r  line miles east of 
Gabbs. A poor "Jeep" road comes within about 1 mile of the 
property. Minor surface excavations have been made on oxi- 
dhed copper occurrences in dolomitic limestone. A shipment of 
10 tons made in 1915 assayed 15 percent copper, 1 ounce silver, 
and no gold. 

Downeyville is  one of the old lead mines in the State that  once 

"OD. cit. R. 1. 4000. 
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could boast of a smelter. The old workings are  on the west slope 
of the Paradise Range, 2.8 miles northeast of Gabbs; they may 
be recognized by large red and brown dumps of gossan. The 
property is owned by the Nevada Company of which J. G. Phelps 
Stokes of New York is president and John M. Hiskey of Reno is 
general manager. 

The rocks in the vicinity are  blue limestone with frequent 
narrow beds of a light gray limestone, this series being overlain 
by the gray l ime~tone which forms the tops of the nearby peaks 
to the northeast. The ore apparently was deposited in areas of 
cross fracturing in the limestones and therefore occurs as pipes 
or chimneys. Usually these bodies vary in width from 2 to 6 
feet and in a t  least one of the  workings they were long enough or 
frequent enough to allow the stopes to connect with the bottom of 
the main vertical shaft  which has an approximate depth af 380 
feet. Most of the ore mined has been oxidized and is a very 
porous gossan containing cerussite and wulfenite; however, sul- 
fide ores were encountered in the deeper workings. A few tons 
of sulfide ore piled on the shaft  dump contains a high percentage 
of pyrrhotite with marn~a t i t e  and galena. 

Mining has been restricted to a n  area about 1,000 feet by 500 
feet containing numerous shallow shafts and "grass root" stopes. 
The principal work was done in the previously mentioned shaft  
~ n d  its adjoining stopes. Shaft  timbers appear t o  be in fa i r  
condition, but ladders are  not complete; however, i t  is possible 
to enter the lower levels through the  old stopes. No headframe 
or other surface improvement is left on the property. Production 
records show 2,357 tons mined in 1875-1887 giving a gross yield 
of $80,622, but since that  time the only production has been 
recently when the price of lead made i t  possible to ship all the 
slag dumps and some of the  oxidized ore dumps t o  the smelters. 

A low-grade tremolite deposit of reported wide width, recently 
located by E. TI. Berryman of Gabbs and Frank M. Miller of 
Fallon, is said to lie east of Downeyville. 

A l'ead-silver property, formerly known as the Lime Dyke 
claims, lies on the west slope of the Paradise Range, on the north 
side of Germany Canyon, and about 8 miles north of Gabbs. The 
present ownership of the claims is not known. 

As per a report by Fred Humphrey (1945), on file in the Bureau 
office, the ore occurs as a mineralized fissure in  dolomite with 
replacement widths usually varying from 2 to 12 inches. A 53-ton 
shipment made in 1945 assayed 0.53 ounces gold, 11.0 ounces 
silver, 10.6 percent lead, and 2.2 percent zinc. The workings 
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consist of a 100-foot drift-adit connecting with a 60-foot shaft. 
A small building in fa i r  condition on the property may be seen 
from Lodi Valley and serves a s  a means of identity. 

The Germany and Japan patented claims, owned by C. I. Burt 
of San 'rancisco, a re  in Germany Canyon south of and below the 
Lime Dyke claims. A long adit with winze, driven from the 
floor of the canyon on the Germany claim, is reported to show 
galena associated with other sulfides. 

The Last Chance group of three patented ~ l a i m s ,  owned by 
John Poeter of Gabbs, lies on the west side of the Paradise Range 
north of Germany Canyon a t  a n  elevation of about 7,200 feet. 
The ground has not been worked since the early days ,and many 
of the old.openings are  caved. Couch shows a recorded produc- 
tion of $5,461 from 166 tons in 1876-1877. Poeter is now install- 
ing a t r a m  on the 30" slope between the workings and the road 
above. The t ram is novel in  that  i t  consists of a gasoline engine 
locomotive running on rail-like guides and motivated by reeling in 
or out a wire rope anchored a t  the top. It is reported that  ihe 
workings have been extensively stoped, about 300 feet of stoping 
being in evidence on the surface. The ore is said to occur in 
limestone and lime-shale. A 190-foot shaft and another of 50- 
foot depth a re  open but not readily accessible. 

The Big Springs mine, of unknown ownership, is situated two 
miles north of the old camp of Ellsworth on the  road to .the 
Penelas mine. A small spring lies about one-half mile north of 
the property, and i t  is reported that  a t  one time a 2-stamp mil! 
was built below the spring to treat  small lots of ore from the 
area. Narrow quartz veins occur in meta-volcanics near a gran- 
itic intrusive. One glassy vein exposed in a caved shaft  is about 
6 inches wide; it bears N. 40" E. and dips 60" SE. The rather 
shallow workings are  caved and i t  appears that  no work has been 
done fo r  many years. A report of examination of this property 
by Bernard York in 1935 is on file in the Bureau office. York 
sampled a cross vein to the one mentioned above and found it t o  
have a width of 10-18 inches. Although most of his samples 
were qu'te low, one ran  $18.70 per ton, principally in  gold. 

About one-half mile west of the Big Springs mine is  another old 
property. EIere the ore zone, which probably contains gold and 
silver, occurs in quartzite and shale and has a north strike with a 
vertical dip. Two caved shafts, 60 feet apart  and probably totaling 
200 feet in depth, appear to be connected by a stope to the surface. i! 
The stope indicates a n  ore width of about 18 inches. 

Near the head of Marble Canyon, above Marble Falls, in the 
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northwest part  of the district, much shallow work has been 
done on narrow veins containing partly oxidized argentiferous 
galena.7"mall shipments have probably been made by "chlor- 
iding" the silver-enriched surface ores. The lead content of the 
ore is usually about 10 percent. 

The Eagle group, a tungsten prospect located by Charles Ham- 
mock of Mina, lies about one-quarter mile north of Ellsjvorth. 
Quartz veins containing wolframite are  found in granodiorite. 
The workings, including a 60-foot inclined shaft and several more 
shallow holes, appear to be quite old. One news item mentions 
that J. L. Corlett did some work here in 1931. Specimens of 
wolframite were found on the dump of the 60-foot shaft ;  how- 
ever, no estimate of the quantity of tungsten can be made a s  the 
wolframite has been sorted out for years by specimen hunters. 

The Esta Ruena patent, owned by Thad Hoicomb of Reno, lies 
about one-quarter mile south of Ellsworth a t  an elevation of 
7,200 feet. The nearest road point is a t  Ellsworth, which is also 
a source of water. It is reported that  the last operation of the 
property was during 1924-1929. Couch shows a recorded pro- 
duction.of $16,727 from 284 tons in 1872-1874. The ore contains 
silver bearing tetrahedr.ite occurring in a %foot quartz vein 
dipping about 45" W. into the hillside. It appears tha t  the vein 
is in a thrust  fault shear zone between granodiorite and lime- 
stone, the granodiorite being thrust  over the limestone. The 
workings consist of an inclined shaft on the vein, now caved, 
which is said to have connected with a n  old adit a t  a depth of 284 
feet. During 19241929, Otto Herz drove a 615-foot adit below 
this in an attempt to tap the old workings. This work is said to 
be 130 feet short of its objective and is now caved about 75 feet 
from the portal. Ore on the dump of the inclined shaft shows 
much tetrahedrite and i t  is reported that  the dump will average 
about 10 ounces silver per ton. Some galena was found on the 
dump of the adit. 

The Kohinoor patent is situated about one-half mile southeast 
of Ellsworth. The property has apparently been abandoned fo r  
many years and belongs to the county. A caved shaft has water 
to about 70 feet of the surface and a 'dump that  indicates about 
1,000 feet of workings. The dump material is all granodiorite 
with some quartz containing pyrite, the oxidation of which gives 
the whole dump a yellow color. Nothing indicates any production 
having been made from the property. 

"Information from Mr. Conrad ?&artin, Geology Department, University of 
Nevada. 
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The Easter Sunday group, owned by W. F. and Mary N. 
Erowder of Fallon, lies about 1 mile west of Ellsworth and one. 
half mile north of Ellsworth Canyon. A road goes directly to the 
property. An easterly bearing vein dipping 70" S. has 12 inches 
of quartz occurring in a highly altered greenstone. The principal 
workings consist of three shafts 40-60 feet deep on the  same vein 
and within a short distance of each other. The property has pro- 
duced 32 tons that  averaged $57 per ton, principally in gold. 

The old Flagstaff mine, relocated a s  the  Eary  group in 1928 
and now owned by Don Benton of Salt Lake City, is  about 1 mile 
northwest of Ellsworth on the north side of Flagstaff Canyon. A 
road goes directly to the dump of one of the principal workings. 
News items state that  in 1935, ore from here was milled by J. L. 
Corlett in a small mill he operated a t  the lower end of Ellsworth 
from about 1933 to 1944. As the mill was used for ore from 
other properties in  the area, i t  is not possible t o  determine how 
much came from the Flagstaff. It is reported that  ore from here 
was milled by Corlett from about 1933 to 1940. The vein is a 
completely silicified shear zone in limestone; i t  hears S. 45" E., 
dips 45O NE. and is 2 to 4 feet wide. Workings consist of a long 
adit, a n  inclined shaft, and several cuts all tracing the vein for a 
thousand feet or more. It appears that  no new work has been 
done here for many years. It is reported that  30 tons of ore carry. 
ing $55 per ton, principally in gold, was shipped from here in 
about 1940. No new work has been done in several years. 

The Return mine, reported to he one of the early day producers 
of the  Ellsworth area and relocated in 1934 by James Ford of 
Ione, is situated 2.5. miles west of Ellsworth a t  a n  estimated 
7400-foot elevation. A vertical shaft, which has water to within 
15 feet of the surface, is said to be 236 feet deep and to have about 
1,000 feet of laterals. It is  reported that  lessees made some 
production from this property, but none is recorded. The ore 
occurrence is principally silver minerals, auriferous pyrite, and 
tetrahedrite in quartz stringers. Sheared Tertiary rh~rolitic 
dykes cutting Triassic(?) meta-volcanics appear to be the favor- 
able ore zones. 

The old Clinton Baird property, reportedly located by the Smith 
brothers of Gabbs, is just south of the summit on the old Gabbs 
Valley-Ellsworth road and about one-half mile southeast of the 
Return mine. A 3-foot shear zone, from which a small spring 
flows, has been traced and explored by shallow shafts and trenches 
which a re  now caved. A recently rehabilitated 70-foot shaft, 
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sunk in a highly altered volcanic, appears to be on the same gen- 
eral structure. Trenching the property with large excavation 
equipment, with the objective of developing a large tonnage of 
commercial gold ore, apparently was not s~~ccessful  as the equip- 
ment was only used a very short time. It appears that  little or no 
production has been made from the  property. 

. The Nut Pine, a lead-silver prospect located in 1926 by James 
Ford of Ione, is one-half mile northwest of the Return. The ore 
is highly oxidized, containing only occasional nodules of galena in 
an irregular replacement of calcareous shales interbedded with 
quartzites. The ore strikes east and dips 45' S. Only shallow 
jvorlc has been done and apparently little or no production made. 

A mercury prospect about 1 mile south of Ellsm~orth was last 
worked by W. F. Browder of Fallon. The cinnabar, occurring 
irregularly distributed in a highly altered rhyolite, was explored 
with a short "grass root" adit. No production has been made. 

The Gabbs Valley tungsten claims are  situated about 11k2 miles 
south of Gabbs on the west slope of the Paradise Range. The 
claims were located by Albert Brown of Gabbs and prospected by 
him from 1931 to 1944. He states that  irregular scheelite occur- 
rences were found in narrow quartz veins in shale near a contact 
with granodiorite. Two short drift. adits and a 260-foot cross-cut 
adit show some scheelite mineralization a t  depth, but the occur- 
rence is too sporadic and was abandoned. 

The Finger Rock mercury prospect, described by Bailey and 
Phoenix, is situated about 6 miles south of Gabbs. Ownership, 
if any, is unknown. The cinnabar, occurring with jarosite in a 
breccia, was discovered in 1934 by Clyde Garrett. I n  1936 a later 
owner treated ore from here in a 20-ton portable rotary furnace. 
In 1943 the property was idle. The workings include a small 
glory hole with adit, a 250-foot adit, and several shorter adits. 

MANXATTAN 
The Manhattan mining district lies a t  the southern end of the 

Toquima Range in the vicinity of the town of Manhattan, which 
is 50 miles by road north of Tonopah. Of this distance 47 miles 
is paved, State Route 8A, and the balance is a n  improved graveled 
road. The town is situated a t  an altitude of 7,000 feet. It obtains 
transmitted electric power from the  California Electric Power 
Company, and phone service from the  Nevada Telephone-Tele- 
graph Company. Although winters are  severe, mining usually 
continues throughout the year. 
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The discovery of Manhattan, as related by Mr. Walter Bowler 
of Tonopah, took place in April 1905. John C. Humphrey, E. E. 
Seyler, "Shorty" hlott, and unknown party stopped to eat  lunch 
on the road between Belmont and the  Seyler ranch on Peavine 
Creek. While resting after  lunch, Humphrey looked around the 
area a bit and within about 100 feet of the road broke specimen. 
grade gold ore off a n  outcrop. Not believing what he found was 
gold, he asked his companions who assured him i t  was. The four 
men had no tools but broke off what rock they could and continued 

(11) Manhattan Gulch, looking easterly with the town in the distance. 
Mustang Niu and the War Eagle mill are on the left. Note the 
upper end of the dredging opposite the power sub-station. 

to Seyler's ranch, returning with a six-horse team and provisions. 
Several claims were staked and the Humphrey-Seyler Company 
was organized. Mr. Bowler states that  the men netted $800 each 
from the original ore they broke off the outcrop of the  discovery. 

Although Humphrey and the others are  usually credited with 
the  discovery of Manhattan, it is conceded that  other work had 
been done in the area before 1905. Thompson and West mention 
a n  ore discovery in 1866, but state that  little was done after 1869. 
Regardless of this early work, the discovery of the high-grade 
gold ore in 1905 started the activity that  made the district. 

The discovery of placer in the Manhattan district is  described by 
C. C. Jones.73 He reports that  the first gold colors were found in a 

'3Sotes 011 Jlnnl>ntta~l P1;lcers: En& 31lig. Jonr., JnSy 17, 1000, PP. 10%. 
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well in 1905, and the first nuggets were found on the surface by a 
minernamed Burns. In April 1908 William McDonald, a California 
p!acer miner believing the gravel would pay, sunk a 23-foot shaft 
to bedrock, finding 5 t o  7 feet of $10 per yard gravel. This 
started placer activity and several other shafts were sunk, includ- 
ing one by Thomas (Dry Wash) Wilson who found a few large 
nuggets. Jones states that  during May 1909, over $1,000 per day 
was produced by crude placering methods. 

Although. Manhattan boomed soon after Humphrey's discovery, 
its early life was short. It seems that  a large percentage of the 
people and money interested here were from San Francisco, and 
that city's earthquake and fire of 1906 had a direct effect on the 
economy of Manhattan. Mining capital was cut of3 immediately 
and those men mining here who had families and friends in San 
Francisco returned to lend aid. Couch's production figures indi- 
cate that very little mining was done prior to 1911. 

The total recorded production from the Manhattan district, a s  
ahown by Couch, is $10,362,289 to the  end of 1949. Of tbis amount 
the lode mines produced $5,765,862 from about 402,300 tons, and 
pincer mining by the Manhattan Gold Dredging Company pro- 
duced $4,596,427 during 1938-1946. Although the total yardage 
washed is not known; incomplete figures indicate a n  average 
yield of about 21 cents per yard. Considerable placer mining 
production was probably not recorded as much of this was 'done 
by small operators. 

The dredge was by f a r  the largest producer in the district, and 
the White Caps Mining Company was second with a recorded 
production of $2,635,008 from 144,043 tons during 1918-1940. 
Another large producer was the Reliance Mining Company which 
has a recorded production of $1,077,939 from 59,108 tons during 
1935-1941. Lessees have made nearly all the  lode production 
from the camp since 1940. 

The dredge was the last large operation. It shut down in Sep- 
tember 1946 and during the next year was dismantled and moved 
to Copper Canyon near Battle Mountain. The Reliance Mining 
Company was the last lode mine to operate on company account. 
The company stopped operations in about 1940, but lessees con- 
tinued working the mine for about a year. 

Geology. The following excerptsT4 from H. G. Ferguson's out- 
line of his detailed report give the  general geology of the  Man- 
hattan district gold deposits. 
--- 

"'Geology a116 Ore Deposits of the Alnnllattan District, Nevada : 13. S. Geol. 
Sl~ivcy BoSI. 723, up. VI1-IS, 104. 
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Manhattan is in the southern part of the Toquima 
Range, about 35 miles north of Tonopah. The geology 
is extremely complex. The southern part of the district 
is underlain by closely folded Paleozoic rocks. For pur- 
poses of mapping these have been divided into five units, 
to four of which local names have been given. The oldest 
of these units, probably of Cambrian age, consists dom- 
inately of siliceous mica schist but contains beds and 
lenses of quartzite and dark sandstone and five beds of 
crystalline limestone. The total thickness exposed is 
estimated to be about 5,000 feet. Above this, and pro- 
visionally assigned to the Ordovician, is about 800 feet 
of chloritic schist, altered by thermal metamorphism to 
"knotted" schist. This unit in turn is followed by 800 
feet of gray limestone, partly altered to black jasper, 
which near the top grades into black slates. The lowest 
fossiliferous stratum is a thin bed of black slate contain- 
ing graptolites, which is separated from the underlying 
limestone by a thin layer of quartzite. The graptolites 
are of Normanskill (Ordovician) age. Above the grap- 
tolite bed is limestone similar in character to  that below, 
followed by a great thickness of chloritic schist, with 
here and there thin beds of cherty slate and crystalline 
limestone. The total thickness of this group of beds 
prohahly exceeds 4,000 feet in the area mapped. 

There are also isolated outcrops of sandstone, in which 
fossils of probable Permian age have been found. 

Granitic rocks intrusive into these sediments and prob- 
ably of early Cretaceous age occupy a large part of the 
range to the north and south of Manhattan. Although 
these granitic rocks crop out over only a small part of 
the area mapped in detail in connection with this report, 
the older sediments are everywhere more or less meta- 
morphosed, and siliceous aplite dikes are abundant within 
them. 

Tertiary rocks occupy the northern part of the Man- 
hattan district. Most of them are correlated, chiefly on 
lithologic grounds, with the Siebert formation of the 
Divide and Tonopah districts and are therefore inferred 
to be of upper Miocene age. The oldest member is a 
breccia made up of fragments of the older rocks and 
believed to be an ancient cemented talus deposit. This 
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is followedby rhyolite and rhyolite tuff, then by porphy- 
ritic rhyolite and a considerable thickness of lake beds, 
and these in turn by quartz latite. Later came intru- 
sions of rhyolite and andesite porphyry. The youngest 
of the volcanic rocks is a flow of dacite, probably of Plio- 
cene age, in the northwestern part of the district. 

The Paleozoic rocks are closely folded. The principal 
anticline, which brings the Cambrian(?) rocks to the 
level of the present surface, is overturned to the north 
and truncated by a fault that has thrust the lower part 
of these rocks above those of probable Ordovician age. 
The latter rocks are themselves compressed into close 
folds that pass forward into a large overturned syncline. 
The upper contact of the Cambrian(?) formation is 
masked by a normal fault. 

The granite intrusion appears to have had little effect 
on the structure, though some of the minor normal 
faults in the productive part of the district may have 
been initiated a t  this time. 

The lode deposits of the district belong to two differ- 
ent periods of mineralization, one following the granite 
intrusion and the other of late Tertiary age. The 
deposits of the earlier period consist of sulfide-bearing 
quartz veins and are not industrially important in the 
Manhattan district. The deposits of the later period 
include veins in the Tertiary lavas and intrusive rocks 
and the deposits in the Paleozoic rocks that  by their tex- 
ture and mineral composition indicate formation a t  shal- 
low depth. 

The veins in the lavas consist principally of comby 
quartz with pyrite and a little free gold and have so far  
been only slightly productive. To the same type, how- 
ever, belongs a deposit of silicified tuff, which has been 
quarried for use as tube-mill pebbles. (See Belmont dis- 
trict.) 

The shallow vein deposits of the Cambrian(?) schist 
have been the most productive of the district. They con- 
sist of comby quartz, adularia, and tabular calcite 
replaced by quartz and adularia, and they carry free 
gold. In some places they form a network along the 
bedding and jointing of the schist; elsewhere they form 
definite lodes. 
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The ore deposits in the Cambrian(?) limestone are 
mineralogically both complex and varied. Mineralization 
of economic character has been largely confined to the 
third of the five limestone beds. The limestone is cut 
into small blocks by normal faults. The larger of these 
faults are of postmineral age, but many of the smaller 
ones appear to be closely connected with the mineraliza- 
tion. Among the more abundant gangue mineral are 
coarsely crystalline calcite, fine grained quartz, fluorite, 
sericite, leverrierite, and adularia. The metallic min- 
erals include realgar, orpiment, stibnite, pyrite, arseno- 
pyrite, and free gold. I t  is thought probable that two 
periods of primary mineralization are represented in 
these deposits. 

Downward enrichment appears to have produced much 
of the extremely rich ore mined in the early days of the 
camp and is believed to have taken place in certain of 
the ore bodies in the Cambrian(?) schist, even a t  con- 
siderable depth. 

The overthrust fault, though older than the produc- 
tive mineralization, appears to have been a notable factor 
in the localization of the ore deposits, for the principal 
mines all occur on the hanging-wall side and not far  from 
the fault itself. Smaller normal faults of later date 
appear to have furnished channels for the ore-bearing 
solutions, and faulting later than the mineralization has 
added to the complexity of the structure. 

The unproductive veins are believed to be of Cre- 
taceous age. The younger deposits, on the other hand, 
can not be older than late Miocene nor younger than late 
Pliocene. Apparently in the later part of Miocene time 
there was considerable metallogenetic activity through- 
out the Basin Range region. 

The limestone ores show several features in common 
with the vein deposits and are probably of the same age, 
though the realgar and stibnite may represent a later 
stage of Tertiary mineralization, and there is some evi- 
dence that the formation of the coarse white calcite, 
the earliest mineral of the deposits, dates back to the 
time of the granite intrusion. 

The occurrence of the lode deposits in pipe-like shoots in the 
Cambrian(?) schists and limestones should be stressed. This 
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condition is particularly noticeable in the western part of the 
district. 

Properties. Information on the Manhattan mines was obtained 
largely from Mr. Robert W. Prince of Reno, who has in his files 
data on several mines of the district. Mr. Charles Dearing and 
Mr. James Larsen, who have done much work in the area, also 
aided greatly with their knowledge of recent activity. 

The Reliance mine on Manhattan Gulch in the western part of 
the district, now owned by Mark Bradshaw and Hugh S. Van 
Wagonen, is on ground including a claim formerly known as the 
Copenhagen, located in April 1905, and.lies just east of the Man- 
hattan power substation. The Reliance ore body, which is on 
what Ferguson refers to as the Little Gray vein, was discovered 
in about 1932 by Charles Dearing, Matt Kane, and another party, 
who sunk a shaft through about 60 feet of gravel and found the 
vein in the bedrock. Its presence was suspected as the Little Gray 
vein was first worked in 1910 on the Little Grey claim. 

The Reliance shaft is 464 feet deep, vertical, and has about 
4,000 feet of workings.. The main workings are above the 365- 
foot level and stopes extend to the bedrock surface, which has 
50-70' feet of gravel above. The vein strikes northwest, dips 
nearly vertically, and occurs in limestone and slate of the upper 
Cambrian (? ) .  The gold is associated with quartz, calcite, and 
fl~iorspar. 

The total recorded production, as per Couch, is $1,077,939 from 
59,108 tons during 1935-1941. In 1941, after the ore bodies were 
largely depleted and the owners were unable to agree, the prop- 
erty was shut down. In 1946 the shaft buildings were removed 
preparatory to the dredging of the ground in February 1947 by 
the Xanhattan Gold Dredging Company. This flooded the work- 
ings and filled the shaft with debris. As the upper levels had 
stopes into the gravel i t  may be assumed that they also are now 
filled. 

The Gold Metals mine, owned by the Burdick-Wittenburg 
estate, is on the north side of Manhattan Gulch in the western 
part of the main lode mining area. This ground adjoins the Reli- 
ance Thanksgiving properties on the northwest. Much work 
has been done here on what is apparently the continuation of the 
Little Grey vein which passes through part of the Thanksgiving 
ground between the Reliance and the Gold Metals. 

The principal recorded production, as shown by Couch, was 
made during 1935-1936 when $87,450 was produced from 9,372 
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tons here in 1941-1942. This latter ore was milled in Francisco's 
mill on the Indian Camp group. 

The Gold Metals ore occurs in Ordovician limestone and the 
area in the vicinity of the vein is badly fractured. That ore which 
Francisco mined was allowed to cave and then drawn from chutes. 
Nothing is known about the continuation of the Little Gray vein 
to the northwest into Black Mammoth Hill. The Gold Metals 
has a 300-foot vertical shaft completely equipped with buildings 
and machinery, some of which is antiquatedbut useable. 

During 1942-1949, Byron Wilson, Charles Deering, and Bud 
Priester sank a 122-foot, shaft by windlass on the Little Gray 
vein near the Gold Metals shaft. They were following a 2- to 
8-inch width of high grade from which 12 tons of sorted ore, 
shipped in 1938, grossed $3,792. In 1949 they recorded a produc. 
tion of $185 from 19 tons which apparently was a trial shipment 
of unsorted ore. 

The Little Gray patented lode claim, owned by the Burdick- 
Wittenberg estate, was located in April 1905. This claim adjoins 
the Reliance group on the southeast. The Little Gray vein is 
opened by a 400-foot inclined shaft with about a mile of workings, 
and has been inaccessible for many years. As the shaft passes 
through 50 feet of gravel, the vein was probably first found else- 
where on the claim. Very little lode mining has been done here 
for many years, although it is believed that placer on this claim 
has been worked intermittently and some residual placer is still 
left. 

Ferguson'+eports that the main ore shoot had a maximum 
length of 100 feet, was 5-20 feet wide, and was mined from the 
surface nearly to the 300-foot level. The vein occurs in a mica 
schist with some slate and quartzite which are all of upper Cam- 
hrian(?) age. Most of the production was made by lessees in 
the early days and little was recorded. Ferguson refers to one 
of the early day leases that yielded $120,000 in ore averaging 
$22.50 per ton. 

The property of the Thanksgiving Reorganized Mining Com- 
pany consists of the Thanksgiving fractional lode and the Orphant 
patent. The Thanksgiving was located in 1906. This ground 
lies on the western part of Mustang Hill, adjoining the Gold 
Metals claims on the southeast and the Reliance and Mustang on 
the north. 

Part  of the Little Gray vein is on the Orphant claim and was 
worked through the Reliance shaft in about 1939. Mr. Prince 

"T. S. Geol. Survey Bull. 723, p. 145. 
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believes that $bout $5,000 production may have been made from 
the Little Gray vein on the Orphant claim. He believes that 
placer deposits on high bars in t h e  southwestern part of the 
Orphant may have produced about $10,000. George Rang and 
Albert White made a small shipment from a lease on the western 
part of the claim in January 1949. They sunk an 80-foot shaft 
and drove short levels on mineralized fractures cutting carbon- 
aceous limestones and shales. 

Work on the Thanksgiving vein on the Thanksgiving Fraction 
was started about 1910 and abandoned a few years later. A 
65-70 degree inclined shaft 450 feet deep was sunk on the vein. 
In about 1937 the Reliance Mining Company unwatered and sam- 
pled the workings. They also connected the 200-foot level with 
the Mustang shaft. 

In 1946 the Jefferson Lake Sulphur Company, under the super- 
vision of Robert W. Prince, unwatered the shaft again and 
sampled the workings. Mr. Prince states that the previous mining 
had been on a pipe of ore 18 inches to 14 feet wide, with 50 feet 
maximum length on the strike, and extending from the 326 to 
226-level. He estimates that about 200 tons of ore were removed. 
As per a letter written by L. P. Stevens in 1922, $3,299 was 
grossed from 179 tons when he operated the mine in 1912. Stev- 
ens shut the property down at  that time. No recorded production 
is shown from the property. 

The Thanksgiving vein occurs in the upper Cambrian(?) for- 
mation with Ordovician limestone at  the surface. The ore is 
found in pipe-like replacement shoots which, however, are infre- 
quent, due to the tight condition of the formation. The vein itself 
has a maximum width of 12 inches, is quartz-filled, and nearly 
barren. The White Caps limestone is about 1,000 feet below 
Lhis, therefore, some speculation exists as to what the vein may 
do at such depth. On the 400-level, an altered rhyolitic igneous 
rock was found. Neither its classification nor origin is clear; 
it may be a dike or a down-faulted segment of similar rhyolite 
found elsewhere on the surface. 

Water stands in the Thanksgiving shaft about d 
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on the ore zone across Mustang Hill. These cuts are said to have 
produced about $10,000. Previously worked pipe-like shoots in 
the zone extend in a gopher-like manner to a 200-fool depth 
below the cuts. These underground workings total about 1 mile 
and although they do not connect, they come within a very short 
distance of the Mustang shaft, which is about 350 feet west of 
the cuts. 

The Mustang shaft  is on the Mustang vein which occurs in 
Cambrian(?) limestone and is parallel to  the Thsnksgivng vein. 
The ore here is also found in pipes. A large number of surface 
workings indicate many small seams and veins on the Mustang 
ground. 

The Mustang shaft is 275 feet deep with about 600 feet of 
workings on three levels, in addition to the 229-foot level which 
connects with the 200 of the Thanksgiving shaft. Water stands 
just below the level. This shaft was retimbered by the Reliance 
Mining Company in about 1937, and again by the Jefferson Lake 
Sulphur Company in 1946. Mr. Prince states that  a small inclined 
stope from the 275 level almost to the 225 level and another 
from the 230 level to  50 feet above the 190 level could have been 
the source of 500 to 1,000 tons of ore. Ferguson states that the 
principal pipe produced a reported $40,000. This group has no 
recorded production. 

Improvements on the Mustang ground consist of the War Eagle 
cyanide mill, a house, an office building, and several buildings and 
usual equipment a t  the shaft. 

The Stray Dog and Jumping Jack claims, owned by Arthur 
EIudson of San Francisco, lie about one-half mile south of the 
Manhattan power substation. These claims were among the 
earliest worked in the camp and, as shown in Mineral  resource^ 
and mentioned by Ferguson, produced during 1906-1913. Mr. 
Hudson has old records showing a production of about $122,0013 
during 1910-1919, which was made from ore tha t  averaged about 
$20 per ton. Other of his records show about $8,200 production 
during 1939-1941 from small lots of high-grade ore shipped t o  
the Gold Point mill near Lida. Most of this ore contained $50 to 
$440 in gold per ton. In  addition, Charles West, a lessee, depos- 
ited about $9,100 of bullion with the  mint during 1937-1938. 

Ferguson mentions that  the ore on the Stray Dog occurs in 
schist and may be on the Union No. 9 vein. I-Ie notes that the 
values decrease greatly with depth. The ore here has been 
explored by a 240-foot shaft with about 1,000 feet of workings 
and two other shafts less than 100 feet in depth. 
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Hudson h a s  just finished constructing a small amalgamation 
mill with which he plans to treat the ore from the Stray Dog 
claim. 

The Jumping Jack claim is on a crushed zone which has been 
worked from a 165-foot inclined shaft. Small veinlets occur in 
the schist and, although low grade when mined across wide 
widths, the ore may be somewhat concentrated by screening. 
This ore zone is most ~rominent  on the Big Pine and other claims 
to the east which will be described. 

The Big Four, Big Pine, Mayflower, and Reilley Fraction 
claims; the last three mentioned being patented claims belonging 
to the Burdick-Wittenbere estate, form a group containing a wide 
zone of stringers which may be concentrated by screening. The 
claims lie west of what is known as the Pipe Spring road, and 
are one-half mile south of the town of Manhattan. 

The group is well-described by Ferguson'Who states that  the 
Big Pine had a probable production of $300,000, most of which 
%'as made during 1914-1917. He notes that  an estimated $100,- 
000 was mined from the Reilly Fraction and although the other 
claims have produced, the  amounts are not known. Apparently 
none of this production was recorded with the State. 

Ferguson states that  the  ore occurs in narrow veinlets having a 
definite pattern along joints in the schist, shale, and quartzite. 
Their width is usually less than one-eighth inch and never over 
one-half inch. I t  has been found that the veilllets are relatively 
loose near the surface and when the mined material is screened 
the vein material goes into the fines. 

These claims were mined underground in the early days but 
the later mining by glory hole and cuts on the Big Pine and Rig 
Four was of greatest consequence. Ferguson notes that in 1915 
the Big Pine was milling 200 tons per day; obtained from 450 tons 
mined a t  a cost of about 46 cents per ton. He states as follows: 

The material mined was coarsely crushed, and the 
oversize, above five-eighths of an inch, was rejected. 
The tenor of the ore mined was about $5 per ton. The 
rejected oversize material was reported to carry less than 
$1, and the portion milled about $10. The average width 
of the ore hody is between 40 and 50 feet, and the maxi- 
mum about 75 feet. 

Ferguson adds that in 1919 the deeper ore was of lower grade 
and also no longer exhibited the tendency to break free of the 

7elJ. S. Geol. Survey Bi~ll. 723, pp. 139-143. 
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enclosing rock. The general depth of the glory holes and cuts 
was about 50-75 feet. Mr. Prince reports that the total length 
of the glory holes and cuts is about 900 feet and they are dis- 
tributed over about 2,000 feet of the ore zone. 

The A. 0. Smith Company did much sampling here in about 
1937 and is said to have been agreeable to work the property, but 
considered the Wittenberg price too high. This group appears 
to have potentialities for a high tonnage, low-grade operation. 

The last work done here was on the Big Four by Emerson J. 
Hyde, who recorded a $15,160 production from 291 tons during 
1941-1946. 

The White Caps mine, controlled by the Cole-Kirchen estates, 
has been the most important producing lode mine in the Manhat- 
tan district. Couch shows a recorded production of $2,723,267 
from 151,668 tons during 1912-1940. The latter part of this pro- 
duction is said to have been made largely by lessees. 

The primary ore of the quartz vein contains extremely finely 
divided gold associated with realgar and stibnite. Cyanidation 
gave a successful 90 percent extraction on the oxidized ore extend- 
ing to a depth of 150 feet, but only 50 percent on the sulfide ore. 

In 1917 the White Caps Mining Company took over the mine 
with John G. Kirchen as manager. A seven hearth furnace was 
added to roast the ore under certain controlled conditions pre- 
ceding cyanidation. The analysis of the milling ore was stated 
to be under 1 percent each of arsenic and antimony pet the extrac- 
tion of the gold was very unsatisfactory, and this plant tailing 
was also a metallurgical challenge to cyanide retreatment plants 
in after years. 

Director Carpenter states the vein occasionally contained large 
lenses of both pure rea?gar and pure stibnite, giving stope faces 
up to 4 feet wide and 20 feet in length, that were beautiful to 
behold but carefully avoided for mill ore, and not even recorded 
on the mine maps. However, i t  is probable that the arsenic and 
antimony content of the mill ore was a t  times considerably higher 
than the stated "average," accounting for erratic roasting and 
cyanidation results. 

Ferguson states that  after the mill was closed down in 1920, 
shipments of realgar were made. Of 1,500 tons shipped the 
arsenic content was 669,392 pounds, and the shipments also con- 
tained $38,146 in gold. The mill reopened in 1922 but closed 
again in 1923. In 1935 or 1936 a flotation mill was built but was 
destroyed by fire shortly after its construction. During the last 
war another 8 tons of the arsenic ore was shipped from the 600 
level. 

- , !  
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The White7caps shaft is vertical and 800 feet deep; from here 
the 1,300 level of the mine was reached by a winze. As the ground 
is heavy the lower levels were abandoned to the 1100-foot level. 
Water is now said to stand a t  400 feet in the shaft. 

The ore occurs in what is known as the White Caps limestone, 
an upper Cambrian(?) formation. The veins are badly faulted 
across their strike. The ore shoots have better continuity down 
the dip than they have along the strike. The stopes indicate that 
some of the ore widths were 5-7 feet. 

Ferguson states that the greatest abundance of realgar is 
found between the 450 and 665-foot levels in the eastern part of 
the mine. He adds that stibnite occurs throughout the mine but 
is more prominent in the western ore bodies, particularly nenr 
the 310 and 450-foot levels. As the interest in antimony is much 
greater now than a t  the time the White Caps was operating, the 
location of the high-grade stibnite lenses of the vein would be of 
value. . 

The mine plant was left complete and in working order; how- 
ever, much of the smaller movable items have been pilfered. The 
cyanide mill, with its furnace, is still on the property. 

The Manhattan Consolidated mine lies west of the White Caps 
and is about 1 mile southeasterly of the town of Manhattan. It 
is owned by the Burdick-Wittenberg estates. The ore occurs very 
similarily t o  the White Caps', although the silver content is 
higher. A 500-foot vertical shaft is said to have water about 
100 feet below .the collar. Couch shows a recorded production of 
$219,530 from 3,236 tons made during 1936-1940. The small con- 
centrating mill on the property was used to mill the Gold Metals 
ore in 1935-1936. 

The Amalgamated mine, also owned by the Burdick-Wittenberg 
estate, lies just southeasterly of the town of Manhattan. It is 
recognizable by the remains of a rail tramway that was used to 
bring ore down and supplies up a steep hillside to the shaft. The 
property has a 500-foot vertical shaft with water standing a t  
about the half-way point. I t  is said to be equipped with an old 
hoist and large compressor, and has a few buildings in poor con- 
dition. Ferguson mentions a reported production of $183,848 
from 9,615 tons to 1915, and that nothing had been done since 
1918. 

The April Fool claim, part of a group belonging to the Seyler- 
Numphrey Mining Company, is the original claim in the Manhat- 
tan district. The company was formed in about 1916 and work 
has been largely by lessees. The workings are all shallow, a 100- 
foot adit with a total of about 400 feet of laterals being the 
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principal work. This adit lies just north of Manhattan Gulch and 
the town, and is south across a smaller canyon from the Selig mill 
which was built for ore in this vicinity. Vein zones strike both 
northerly and easterly, with the north hearing veins of greatest 
importance. Ferguson states that  the spectacular high-grade ore 
was within 30 feet of the surface and the workings seldom went 
below 80 feet. The old excavations are now largely caved. 

The Keystone mine, owned by Jim Nelson, is situated in the 
floor of a small canyon about 4 miles by road south of Nanhattan. 
The ore occurs in a talus breccia cemented with calcite, quartz, 
and fluorite. The talus lies on and next to a schist which is some- 
times n~ineralized with gold near the contact. The aggregate 
materials in the talus are  limestone, shale, chert, quartzite, and 
schist. The Reliance Company hauled much of this material to 
the War Eagle mill and the heads averaged $7 per ton. During 
1950 the Larson brothers shipped 250 tons which averaged S10 
per ton. The property is opened by 60- and 45-foot shafts con- 
nected by 75 feet of drifting. Mr. Prince states that sampli~lg 
indicates 15,000 to 20,000 tons of $7 ore. 

The Jumbo mine lies west of the Keystone, and is owned by 
Joe Francisco who is said to have made some production from 
here in 1937-1940. The ore occurs in schist near a granite con. 
tact and was mined from a glory hole. About 1,500 feet of work 
has been done off the glory hole adit. The ore was milled a t  
Francisco's mill on the Indian Camp claim. 

Emerson J. Hyde was leasing on the Crescent patent, part of 
the Burdick-Wittenberg estate, in April 1950. Ile was mining in 
a 65-foot shaft following narrow seams in the schist. Ile has as 
yet made no production from here. 

Hyde's hoist, which he uses on this work, is well worth noting 
as  it is a n  unusual but practical application of a double clutch 
hoist arranged for  one-man control from undergrobnd. The 
6-horsepower hoist operates on the surface in the conventional 
manner but is controlled by two ropes, one for each direction of 
the  dutch, from the shaft. The speed of _the bucket is reduced 
in half as  the end of the cable is anchored a t  the headframe sheave 
and passes over a single block a t  the bucket, then over the main 
sheave. The slow speed allows the use of less power and is safer. 
The bucket is not dumped from below, as  the operator rides the 
loaded bucket up and dumps it from the surface. This allows a 
periodic inspection of the hoist and compressor. The brake is set 
with enough drag so that the clutch must more the drum in order 
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to move the hucket either up or down. A third rope, which con- 
trols the hoist brake, is only used to secure the bucket and prevent 
its movement by unauthorized operation of the clutch at  the sur- 
face. 

Bud Priester has some claims about 2 miles west of Manhattan 
on the north side of the main gulch. Shallow work has been 
done on gold ore occurring in pipes in limestone. The improve- 
ments consist of a cabin. 

John L. James of Battle Mountain has a property containing 
turquoise occurring in Ordovician limestone on the northeast side 
of Black Mammoth Hill. It is believed that  the gem material was 
mined, cut, and polished by the owner. 

The Original Manhattan Mines Company, represented by C. C. 
Boak of Tonopah, has two patented claims on the south side of 
Black Mammoth Hill. Mr. Boak states that  a brecciated zone in 
limestone has gold values in the  seams and interstices of the brec- 
cia. He states that the zone is 60 to 250 feet wide and cpntains 
15 cents to $6.25 per ton in free gold. 

The Manhattan Gold Mines Company property is in the  eastern 
part of the district near the crest of the range. I t  has transmit- 
ted electric power which is used for the compressor, blower, and 
small equipment. Water must be hauled from Manhattan. Couch 
shows a recorded.production of $30,469 from 1,027 tons made by 
R. E. Williamson during 1945-1948. The ore occurs in seams and 
veins from knife-blade to 3-foot width in limestone. Quartz and 
calcite are the principal gangue minerals. The principal work is 
a 1,400-foot adit with stopes and raises to the  surface. 

A rather novel equipment installation here is an underground 
high grade mill built by R. E. Williamson, who has a lease on the 
property. The mill is a small ball mill used t o  amalgamate high 
grade during the winter months. As the temperatures do not go 
below freezing in the workings, the mill is very satisfactory for 
winter work. Some water is obtained by melting snow in an 
improvised tank outside. During the summer months, milling is 
done in a 5-stamp mill west of Manhattan. It is believed tha t  
N'illiamson made some production from here in 1950. 

The Otero group, being intermittently explored by R. W, 
Fletcher of Chicago, lies just north of the Manhattan Gold. Two 
atlits with a'tntal of 700 feet of work have been driven in search 
of favorable structures for ore. To date no ore has been found. 

The Jurick mine is along the Belmont road just east of the 
Otero group. A 35-foot shaft and 100-foot adit have been driven 
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on gold occurrences in rhyolite. About 40 tons of $18 ore is said 
to have been shipped from here in about 1940. 

Placer Deposits. Ii'erguso117~ summarizes the Manhattan 
placer deposits as follows: 

Placer gold is  found in the older gravels, of which 
remnants exist in places along the sides of the  gulch 
above the present fill; in deeper gravels of the present 
gulch; and in recent hillside wash. The older gravels 
have been worked in  only a few places. The bulk of the  
production has come from the gravels that  rest on bed- 
rock in the gulch itself, a t  depths of 40 to more than 100 
feet. This gravel, as shown by the fossils found in the 
mines, has remained undisturbed since Pleistocene time. 
The gold content is variable; in a few places the  pay 
gravel yielded over $50 to the cubic yard, and in most 
of the productive mines the yield was over $2 t o  the 
yard. The purity of the  gold as measured by the  bullion 
returns increases regularly downstream and in the  2 
miles of developed ground changes gradually from an 
average fineness of about 700 to 740. This change is 
believed to be due to the fact that  downstream the gold 
particles a re  smaller and present a greater proportion- 
a te  surface t o  t h e  action of solvents in the water. As 
the gold has remained undisturbed fo r  so great a length 
of time the solvents have had a n  unusual opportunity 
fo r  refining the  gold. 

A little gold has been obtained from the recent hillside 
wash in  the  vicinity of the mines in the Cambrian(?) 
schist. 

As easily eroded high-grade veinlets a re  common in the area, 
i t  is to be expected that  placer deposits of one type or another 
would be found well distributed. Such is the case, a s  placer 
workings may be found almost anywhere in the district. It is 
quite likely that  the  better material has already been treated; 
however, we rnay expect tha t  limited placer mining will continue 
in the area fo r  a long time. Should general economic conditions 
ever return to what they were in the early thirties, Manhattan is 
apt  to have many placer miners again using various schemes to  
obtain and wash the gravel. The Nevada State Bureau of Mines 
bulletin, Placer Mining in Nevada, written by W. 0. Vanderburg 
in 1936, describes the  mining and washing methods used in this 

"'U. S .  Geol. Survey Bull. 723, P. IX, 1924. 
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area. The' bulletin is now out of print  but may be consulted in 
many libraries. 

The Manhattan Gold Dredge Company not only conducted the 
most important placer operation in the district but was also the 
largest producer of gold in the history of the district. 

The dredge was built during the summer of 1938 a t  a cost of 
$700,000. An additional $300,000 was spent for pipe lines, 
pumping equipment, and a camp. Stripping equipment was in 
addition to these costs. The dredge started operating in 1938 
with lslalls to wash 25 million yards of gravel. The operation was 
under the supervision of John L. James. 

The boat was 172 feet long, exclusive of tailing stackers and 
bow gantry. It had a 60-foot beam and drew 9 feet of water. 
The 9?4 cubic-foot buckets operated a t  a speed of 37 buckets per 
minute and could dig 75 feet below the water surface. The dredge 
weighed 2,000 tons, was electrically operated, and had a connected 
load of 2,200 horsepo~ver plus the water pumping load. The total 
monthly power cost was about $8,000. 

Gold recovery was made by the use of jigs, tables, and Nun- 
garian riffled sluices. The jig hutch product was scrubbed in a 
Straub ball mill. Amalgamation was used extensively to retain 
the fine gold. 

Manhattan Gulch was dredged from a point well out in the  flat 
portion of the terraill to a point approximately east of the  power 
substation. Dredging was stopped approximately on the Reliance 
mine ground in 1947. The dredge was disassembled and moved 
to Copper Canyon, near Battle Mountain, the move being com- 
pleted in January of 1948. 

Since the dredge left, a few small gravel washing plants have 
operated on high bars that  the dredge could not reach. The latest 
of these is the Fehn-Johnson placer which was operating in 1950 
about 5 miles below Manhattan. C. I-I. Fehn and R. E. Johnson 
of San Bernardino, and C. M. Pittser of, Long Beach, started the 
operation in the spring of 1948. About 250 yards per day is 
handled in a semistationary plant. The gravel passes through a 
trommel with the plus %I-inch material being discarded. The 
undersize goes over a t rap  and two Pan American 42-inch, two- 
cell diaphragm jigs. The hutch product is dewatered and ele- 
vated to an 18-inch Pan American pulsator jig, which hutch 
product is barrel amalgamated. 

TSie gravel is mined with a j/8-yard shovel and hauled in a 
6-yard truck. When the operation was visited in the summer of 
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(12) Present piacering near Manhattan. 
Upper. George Ruby using a gasoline-powered dry concentrator with a 

tailing stacker of his o m  design. 
Lower. The fehn-Johnson washing plant using jigs as the principal 

means of gold recoverg. 

1949 the truck haul was about 1,500 feet. From April to Septem- 
ber of 1949 about 15,000 cubic yards had been washed. 

Occassional small dry ~ l a c e r  operations are  still conducted in 
tile district. In the summer of 1949, George Ruby, a n  experi- 
enced dry washer operator from the Johnnie district, was testing 
some of the gravel on the Jumping Jack claim. He was using a 
conventional dry washer coupled to a small bucket elevator fo r  
tailing removal, all operated by a 1%-horsepower gasoline engine. 
A little gold was found but the "pay streak" was too restricted 
and thin to pay. Placering had been previously tried in this area. 

MELLAN MOUNTAIN 

The niIellan Mountain mining district covers a small hill rising 
about 400 feet above the  floor of Cactus Flat  1 3  miles east across 
the flat from Cactus Springs. This hill is the northernmost of a 
small range of such hills finally joining the  south end of the  Cac- 
tus Range 10 miles south. The district is about 38 miles east of 
Goldfield and 51 miles southeast of Tonopah. It is completely 
within the Tonopah Fombing and ~ u n n e r y  kange.  

No previous listing or description of mining districts within the  
State shows the  Fvlellan Mountain mining district; however, among 
the mining fraternity the area is generally described by this name. 
It is too f a r  from another district to be included and is, therefore, 
described here under the  name commonly used. 

The Mellan Mountain district was apparently discovered by 
Jess and Hazel Mellan in 1930. The locations were made by Hazel 
Mellan in October 1930. 

Geologg. S. H. Ball indicates the hill to be Tertiary Miocene 
rhyolite. Although a large part  of the  hill is  a rhyolite, some 
being porphyritic, what appears to be a highly silicified shale is 
also quite prominent in the district. The rhyolite is believed to 
be both intrusive and extrusive. 

The ore values a re  principally in gold with some silver and 
occur in shear zones in the  rhyolite and shale. Sample results 
noted indicate the  ore t o  be 4 to 6 feet in width. 

Properties. The Mellan Gold Mines group is the property of 
pri~~cipal consequence in the district. It is owned by a corpora- 
tion controlled by Hazel Mellan of San Bernardino, California. A 
small production, amounting to about $1,000, is said t o  have been 
made from the claims prior to World War  11. 

The workings consist of a 400-foot 50-degree inclined shaft  
with levels a t  40, 80, 160, 300, and 400 feet having 700 feet of 
laterals; and a 100-foot vertical shaft  with 40 feet of drif t  on the 
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50-foot level and 600 feet of laterals on the  100 level. Some stop- 
ing was done on the  better ore found on the  40-foot and 160-foot 
levels of the  inclined shaft. Four samples taken in these stopes 
across widths of 4 to 6 feet contained $17 to $27 per ton largely 
in gold. A 100-foot adit has &me ore of similar grade on the 
dump. 

Improvements include headframes and hoist houses in good 
condition a t  each shaf t  with a n  ore bin a t  the  incline. Several 
houses at the  camp all appear to be in fa i r  condition. 

Other claims in the  district are  bare prospects with only minor 
workings. 

IMOREY 

The Morey district is on the east flank of the Hot Creek Range, 
454 miles west of Moore's Station. The district is 22 miles north. 
west of a point on the  Tonopah-Ely highway, 75 miles northeast 
of Tormopah. Roads to the area a re  usually in fa i r  condition. The 
elevation a t  Morey is about 7,000 feet and snow conditions during 
the winter months can give some difficulty without proper equip- 
ment. Water is obtained from nearby springs and from the 
lower adit of t h e  Morey workings. 

Thompson and West state that  the  first discovery was made in 
1865 by T. J. Barnes and the district was organized the next year. 
They report that  the town of Morey was started in 1869, and in 
1880 bad five business houses and a population of 60. They add 
tha t  a 10-stamp mill was built in 1873, but only ran one month. 
The ore was then shipped to Tybo until 1880 when the mill ran 
for  about 7 months producing about $9,000 bullion per n~anth.  
Raymond (1875) reports that  the mill r an  only part  time as it 
was made of old machinery that  was giving trouble. I n  the light 
of the refractory character of the ore i t  may be that  the  opera- 
tion also met with much metallurgical difficulty. 

Couch shows a rather consistent though usually small annual 
recorded production from IS67 through 1891; after which no 
production was recorded until 1937. Since then, various opera- 
tors  have made ore shipments except during 1943-1944. Couch's 
figure on total recorded production to and including 1948 is 
$475,117 from 6,467 tons. It is interesting t o  note the  clifference 
in the  value of the ore produced prior to 1891 and that  shivped in 
later years. During 1867-1891, recorded groductiori is $415,662 
from 3,163 tons, or $131 per ton; while during 1937-1948, 
$59,455 is reported from 3,304 tons, or $18 per ton. However, 
the value of Morey ore is  principally in silver which dropped in 
value between these periods. The average value of silver during 
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1867-1891 was $1$16 per fine ounce, while the  average value in 
the 1937-1948 period was only $0.50 ; therefore, the  ore having 
a value of $18 per ton in recent years, would have been $42 ore in 
the early days. The relative quantity of silver contained was, 
therefore, in  the approximate ratio of 3 t o  1 ,which is still quite 
a.drop. 

Although interesting, figures do not necessarily tell the true 
tale as i t  may xvell be that  much of the recent ore shipped from 
the district came from dumps and was actually considered waste 
in the early days of difficult transportation. Today, we often 
ship dumps a t  a small profit and the value of this ore does not 
indicate a decided change in the tenor of the  ore bodies under- 
ground. 

Geology. The Morey workings are  all in porphyritic quartz- 
latite. The nearest sedimentaries exposed, which underlie the 
quartz-latite, are  about one-half mile southerly a t  approxinlately 
500 feet lower elevation. The country rock here has often been 
casually referred t o  as a granite, probably because of its porphy- 
ritic texture and high quartz content. As found near the mine 
the rock is usually highly altered and sometimes contains pyrite. 
Two veins, the Cedar and the Magnolia, are  of principal impor- 
tance here; they a re  essentially parallel, the Cedar being about 
100 feet north of the Magnolia. Their general trend is westerly 
with greatly varying dips to the south. Otlier veins mentioned 
in the area are  very ap t  t o  be sections of these two. An impor- 
tant vein having much production and known as the  American 
Eagle may well be the Cedar. Much faulting is noted in the 
workings and although usually not severe, adds to the difficulty 
and expense of mining. The ore in the immediate district is 
usually narrow but often high grade; i t  is said that  when break- 
ing 3 feet the ore will drop to $15 to $20 per ton. 

Earl V. Shannon7s described a sample of the  Morey ore which 
was exhibited a t  the  Centennial Exposition of 1876, .He states 
that the apparent mineralization was first rhodocrosite with fine 
pyrite, then brecciation, then quartz and silver minerals which 

replaced the carbonate, and then sphalarite which replaced 
quartz. I-Ie describes the  specimen a s  containing a few rare 
grains of pyrargyrite and stephanite; however, the princil~al 
original mineral is andorite, a lead, silver, antimony sulfide which 
assumes a yellowish tarnish upon exposure. The sanlple 
described by Shannon is apparently characteristic of the  ore, a s  

'&Proceedings U. S .  Natural Miiseum, Tol. 60, art. 16, 1922. 
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specimens examined on the property generally fit his description 
very well. The author does not claim the ability to recognize the 
uncommon mineral andorite, particularly in partly oxidized 
samples. 

Properties. The Norey workings are all on patented elaims 
having various owners. Four patents are owned by Madison 
Locke, four patented lodes and two mill sites are owned by V. J, 
and E. S. Barndt, and two patents are owned by the Ilorace Camp- 
bell estate. 

The lowest adit is the Kaiser Tunnel which is connected with 
all other adits by an "air shaft," which is actually a raise. I t  is 
reported that a company went to considerable expense in 1933 to 
clean out the Kaiser Tunnel; however, what other exploratory 
work they did is not known. This adit follows the Cedar vein and 
then swings north to the Magnolia which i t  follows for an 
unknown distance. A shaft connects with the cross-cut portion 
of the adit. It is believed that although there has been some 
sloughing, much of the adit is open. 

Above the Kaiser Tunnel are two adits known as the Upper 
and Lower Magnolia; the upper adit is about 60 feet above the  
lower and has much stoping in its 600-foot length. The lower adit 
has several thousand feet of workings and has been used as an 
access adit in the more recent work in this particular part of the 
mine. 

In addition to the workings mentioned, there are several other 
minor shafts and many stopes open to the surface which may or 
may not connect with the other openings. V. J. Barndt of Tybo 
has considerabie data on the property which includes an old map 
of the Morey workings. 

The Walter De Lonais property consists of four patented claims 
and lies just south of the Morey workings. The area is similar 
in character, although where noted the vein was more narrow. 
Two adits and two shafts on this property total about 600 feet of 
work and Bre on two parallel veins 300 feet apart. Lessees worked 
this property during 1939-1941, but no report of production has 
been noted. It is reported that the ore shoots will assay $50 per 
ton across 18 inches. 

The Lead Pipe property owned by K. H. Cowan and Tony Notti 
is northwest of Morey and is reached by traveling west over 10 
miles of desert road from Moore's Station. Lead ore reportedly 
occurs here in the bedding planes of limestone and lime-shale 
which dip about 10" NW. The mineralized width is usuaily 1-2 
feet wide. The sedirnentaries contact quartz latite about 1,009 
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feet south of the workings. The property has three short adits 
on as many levels and it is reported that a little high-grade lead 
ore was shipped from the lower of these during the first world 
war. 

NORTHUMBERLAND 

' The Northumberland mining district includes that part of the 
Toquima Range in the vicinity of Northumberland Canyon on the 
east side of the range. The principal activity has been near the 
crest of the range a t  the head of the canyon. The district is 25 
miles north of Belmont and 76 miles by road northeast of Tono- 
pah. Of this distance, 19 miles is pavement and the balance is 

(13) Northumberland mill and open pit .workings. 
(J. C. Perkins) 

county road in good condition. Water for both domestic and 
milling use is abundant in the area. 

Thompson and West state that the district was discovered in 
1866 by a prospector named Logan. The town was started in 
1879 and by 1881 was deserted. They state that a 10-stamp mill 
was built in 1879, but only operated 3 months. The Monitor and 
Blue Bell were the principal mines a t  that time. Activity a t  the 
silver mines was intermittent until about 1891, when i t  appar- 
ently ceased. Gold was discovered in 1936 and by 1939 the 
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Early day production was silver, while that  of the Northumber. 
land mine was nearly all gold. Couch shows the early day 
'ecorded production as $35,778 from 564 tons during 1866-1891. 
The Northumberland Mining Company produced $1,146,475 from 
220,284 tons during 1939-1942. 

Geology. J. C. Perkins, in  a 'report on the Northumberland 
mine, describes the area as largely calcareous and carbonaceous 
shale underlain by dolomitic limestone and intruded by monzonite 
and later by a porphyritic rhyolite or quartz latite. The rhyolite 
may be genetically associated with the  ore. The gold mineraliza- 
tion occurred largely in the carbonaceous bed which is  60-70 feet 
thick. The underlying dolomitic lirnestol~e is  a t  least 200 feet 
thick. 

The mineralized area is usually along the margin of what 
appears to he the roof region of the monzonite whose exposure is 
about % by 1y2 miles in size. Much of the shale is highly silici- 
fied near the  monzonite and often has the  general appearance of 
a quartzite. The monzonite intrusive is very irregular, i ts  exposed 
contact being a wandering line on the surface. Drilling indicates 
the intrusive to be much larger a t  depth. 

The ores mined in the past have been from the  oxidized parts 
of both the gold and the silver occurrences. A t  the Northumber- 
land mine the gold is associated with a small amount of arsenic. 
I n  the sulfide zone the arsenic content is only about 0.2 percent; 
however, i t  interferes with the cyanidation of the ore. Gold can- 
not be panned from the Northumberland mine ores. 

Properties. The Northumberland Mining Company's prop- 
erty,'g in the charge of J. C. Perkins of Tonopah, lies a t  an 
altitude of about 8,600 feet on the east side of the crest of the 
Toquima Range. After the discovery of low-grade gold ore here 
in 1936, the  company acquired the ground in 1938 and did exten- 
sive churn drill exploration. I n  1939 the Weepah mill, with 
additions including a 900 horsepower diesel-electric plant, was 
moved to the new property and the operation started in November 
of the same year. The mill is  on the  property and is in excellent 
condition. Its present capacity is 300-325 tons per day. 

All mining has been by power shovel in  open pits within an 
area about 400 feet wide by 1,300 feet long. Only sections of this 
have been removed, assay wails controlling the  mining. All ore 
reserve estimates a re  the results of churn drilling. A total of 214 

"Data on this progerty ann Llie operation mas lriildlp fnrnislied by 3. C. 
Perkins. 
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holes havi;$ a n  average depth of 88.9 feet were drilled. When 
in the ore body, the drilling was done on 50-foot centers and holes 
were bailed for  samples every 2 feet. Blocked ore reserves a r e  in 
two.bodies, and exploratory churn drilling found a third just 
before the  mine shut down. This third ore body requires more 

, drilling to establish its limits; however, there is an estimated 
30,000 tons of $5.64 ore blocked out. 

The mill was planned and built to grind 280 to 300 tons per 
day, hut the ore was harder than expected and only 200 tons per 
day could be handled. Finally, by adding more crushing and 
grinding, three stage crushing and two stage grinding, the mill 
was able t o  grind 300-325 tons per day. These additions were 
not completed until June 1941. For  a few months the mill and 
cyanide plant handled 9,000 t o  10,000 tons per month, then 
material shortages hampered the operation. The average milling 
rate from June 1941 to October 1942, when Government Order 
L-208 shut the mine down, was 8,600 tons per month. Extraction 
on the oxidized ore of the upper pit  was 78-84 percent; however, 
during the latter period of the operation, a t  the lower pit, much 
arsenical ore was milled and the recovery dropped t o  about 60 
percent. 

I'uture operation will require roasting pr ior  t u  cyanidation. 
Metallurgical tests made on the  ore indicate that  a 700-800" C 
roast for a maximum of 15 minutes is necessary on the arsenical 
ore. The roasted ore then gives a 90-94 percent recovery by 
eyanidation. 

The Northumberland mine is equipped with a complete camp, 
general office, assay office, shops, and other buildings that  a re  
necessary for a n  operation of this size. All buildings are main- 
tained in very good condition. 

The Blue Bell, which is one of the old silver mines in the area, 
is owned by the Northumberland Xining Company. An old 
chlorination mill, down the canyon on the west side of the range 
at the edge of Smoky Valley, is said to have handled the ore from 
here in about 1870 or 1880. There are  reported to be about 4,000 
feet of workings in the mine, but they are  now inaccessible. 

The Last Chance group of unpatented claims, owned by Mrs. 
Essie Scuffe Borrego and Chester and Alice Perrine of Round 
Mountain, cover old silver wol-kings adjoining the Xortbumber- 
land mine on the west and lie just below the crest of the range. 
Two silver veins here cut both the monzonite and schist in the 
vicinity of the contact. The ore widths a re  12 to 40 inches and 
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sampling shows values of 5 to 40 ounces silver per ton. I n  most 
parts of the workings the gold values vary from $1 t o  $3 per ton; 
however, one isolated area is said to have a $28 gold value across 
a 40-inch vein which is opened for 400 feet of length. Three 
adits, with a total of 1,600 feet of workings, a re  t h e  principal 
openings on the property. 

OAK SPRING 

The Oak Spring mining district lies near the  base of the  south. 
east par t  of the Belted Range in the vicinity of Oak Spring and 
south of Oak Spring Butte. The district is 115 miles northeast 
of Las Vegas and is completely within the Tonopab Bombing and 
Gunnery Range. It is 58 miles north by dirt  road from a point 
on the Tonopah-Las Vegas highway 57 miles northeast of Las 
Vegas. 

As there' are  no other recognized mining districts fo r  some 
distance from Oak Spring, it will be necessary to describe some 
minor properties under this heading tha t  a r e  a considerable dis- 
tance from the vicinity of Oak Spring. 

Several springs in the vicinity supply enough water fo r  domes. 
tic use; however, milling water would have to be obtained Prom a 
well. During exploration work, done by the Goldfield Consoli- 
dated Mines Company in 1938, four holes were drilled in various 
scattered spots within about 7 miles of the main par t  of the 
district. Water was found in only one, which lies 7 miles east of 
the central area. This is a n  8-inch cased well, 350 feet deep, in 
which water was encountered a t  291 feet. A 15 to 20 gallon per 
minute pumping test  lasted fo r  55 hours then the  pump, broke 
down. A pipe line from the well to the mining properties must 
pass over a ridge 860 feet above the elevation of the well. 

S. H. Ball reports that  several prospects were being developed 
in the district in 1905. The activity a t  that  time was for gold 
and silver, and some chrysocolla of gem quality was sold a s  tur- 
quoise. Lincoln states that  some copper ore was shipped in  1917. 
In late years, the district activity has been almost completely on 
the occurrences of tungsten a s  scheelite which was apparently 
discovered by V. A. Tamney in 1937. Except fo r  minor gold, 
silver, copper, and gemstone shipments that  may have been made 
in the early days, about $6,000 of tungsten concentrates produced 
in a dry concentrator in 1940 is the  only production made from 
the  district. 

Geology. The area is made up of limestone intruded by gran- 
ite and partly covered with Tertiarg volcanics. Ball states, "A 
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stock of granite, approximately three-fourths of a mile in diam- 
eter, cuts the Pennsylvanian limestone 21/Lr miles south of Oak 
Spring and sends many apophyses into it. The granite forming 
i dome, set with many exposures in block-like masses, rises above 
the near-lying limestone." 

The tungsten mineralization, concentrated in certain beds and 
along apparent fracture zones in the limestone. Although the 
scheelite occurs near the granite intrusive only minor occurrences 
are found directly on the contact. The area is  characterized by 
huge outcrops of garnetite, or tactite, which usually contain little 
or no scheelite. The ore contains much garnet and other asso- 
ciated contact-metamorphic minerals; however, greater amounts 
of garnet are  found in wide beds almost completely altered to the 
mineral. 

Properties. The Tamney tungsten property, located by V. A. 
Tamney in 1937 as the Climax group and believed to be presently 
owned by the Pacific Bridge Company of San Francisco, is cen- 
trally situated in the district. The Goldfield Consolidated Mines 
Company did considerable exploration here in 1938 and again in 
1940. I n  1939 the U. S. Vanadium Corporation spent a reported 
$11,000 doing a very complete sampling job. I n  1941, after these 
companies had relinquished their option and the price of tungsten 
continued to rise, the present owner became interested in the 
claims. Except fo r  15 tons of ore, treated in a local dry concen- 
trating mill for sampling pu'rposes, no production has been made 
from the claims. 

Of four or five ore showings on the property, one is  on the  
granite-limestone contact and the others a re  apparent bed replace- 
ments usually in the hanging wall of the wide, prominent garnet 
zones. Two or three of these occurrences are  indicated to be of 
size and grade of definite interest a s  potential ore reserves. 

Sampling by the U. S. Vanadium Corporation indicated one 
ore body of 175-foot length having 1.08 percent tungstic trioxide 
for a width of 7.3 feet; another body in three parts  is indicated 
to have a total of about 270 tons per foot of depth containing 0.53 
percent tungstic trioxide; another smaller area is calculated t o  
have about 1,000 tons to a depth of 25 to 30 feet containing 1.60 
percent tungstic trioxide. 

Exploration by the Goldfield Consolidated Mines Company con- 
sists of an adit with 950 feet of workings driven 315 feet below 
one of the  better outcrops. The adit did not encounter the ore 
body and i t  is reported that  the workings are  still short of the dip 
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projection of the ore. In addition, the company drove two shorter 
adits on other exposures. I n  1941 the  Pacific Bridge Company 
built more roads on the  claims preparatory to driving another 
adit but work did not begin a s  the  area was closed by government 
order establishing the Tonopah Bombing and Gunnery Range. 

The only improvement on the ground is a large stone cabin in 
fa i r  condition. 

The Indian Trail group, lying southwest of the Tamney group, 
is owned by Owen R. Speirs and others. During the latter part 
of 1940 i t  is reported that  110 tons of ore from here, containing 
0.94 percent tungstic trioxide, was milled a t  a dry concentrator 
in the district. Concentrates recovered were valued a t  $1,150 
which is the only known production made from the property. The 
workings include a shallow inclined shaft opened into a n  open pit 
by the last mining operation. 

The Crystal claims, owned by the estate of Albert Ninnis and 
others, lie about a mile soufhwest of the  Tamney ground. 1t is 
reported that  several hundred tons of ore from here was milled in 
the dry concentrator; however, the tungsten content of the ore 
is not known. The scheelite occurs in shear zones in the limestone 
and is more of a vein type deposit than the occurrences on the 
Tamney ground. Some relatively high grade, although sporadic, 
samples were found. The workings include a 30-foot shaft  with 
20 feet of laterals, a 70-foot shaft  connecting with a 150-foot adit, 
and much trenching. Ore has been taken from the trenches and 
from a stope between the adit level and surface. Some of the 
workings on this group are  the result of early activity on gold 
ores in the district. 

The Garnetyte Lode claim, owned by Wesley Koyen and Dean 
P. Thiriot, adjoins the Tamliey group on the southeast. In 1940, 
I. F. Smith leased this claim and milled 2,500 tons of ore in the 
dry concentrator he built on a n  adjoining mill site. Tungsten 
concentrate valued a t  $4,000 was produced. As i t  is known that 
the mill made a poor recovery, the ore is not as low grade as it 
appears. The principal work on the property is a large open cut 
in a hard garnetite bed from which the ore was mined. The 
Smith mill was removed shortly before World War 11. 

The Michigan Boy group, owned by Ed Lane of Groom, Lincoln 
County, lies about 6 miles southeast of the central portion of the 
Oak Spring district. Partly oxidized argentiferous galena occurs 
in a vein in flatly lying calcareous shale. As exposed in surface 
workings, the.vein can be traced for several hundred feet;  i t  is 
8 to 24 inches wide, strikes southwest, and dips about 65" SE. 
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The workings.consist of a 50-foot inclined shaft, several shallow 
shafts and holes, and a few trenches. Ore piled on the dumps of 
the larger @palings contains 11 to 16 ounces silver per ton and 
11{2 percent lead. 

The Rainstorm group, owned by I? A. nfonson of Las Vegas, 
lies 10 miles southeast of the Oak Spring district proper and 
iibout 15 miles southwest of the Keiley mine in the Groom district. 
The property is reported t o  contain lead, silver, and gold ore; 
80 tons of which was shipped prior to World War 11 and said to 
contain 55 percent lead, 25 ounces silver, and 0.25 ounces gold per 
ton. Two samples of the vein, taken by an examining engineer, 
averaged 31.5 percent lead, 0.07 ounces gold, and 11.6 ounces 
silver per ton. Workings are  said t o  consist of a 220-foot shaft, 
a 150-fbot adit, andseveral shallow shafts and cuts. 

The Old Glory patented claim, owned by Arnold R. Burr and 
others, is situated 10 miles southwest of the Oak Spring district 
proper and 3% miles southwest of White Rock Spring. It is 
so~netimes erroneously considered in the Kawich district which is 
27 air line miles northwest. The claim was patented in about 
1927 and i t  appears that  the last work was done about that  time. 
A completely caved near-surface adit and shallow shaft were 
driven on shears in 'a  highly altered calcareous shale. Samples of 
the mineralized zone indicate a low silver content. 

A deposit of "bone" magnesite occurs in limestone near beds of 
chert, 14 miles north of U. S. Highway No. 95 and 2 miles north- 
east of the Oak Spring road. The deposit is largely low grade; 
however, some sorted magnesite ore contains 43.6 percent MgO, 
2.1 percent SiO2, and 3.4 percent CaO. Ownership o:f the claims 
is not known. This deposit is also inside the  Tonopah Bombing 
and Gunnery Range. 

REVEILLE 

The Reveille district,is in the northern par t  of the Reveille 
Range and includes the area on both sides of the range, but does 
not include the northern tip of the Reveille Rangewhich is known 
as the Arrowhead mining district. 

The district has two principal camps, Old Reveille and New 
Reveille. The former is 2 miles or less a j r  line northeast of the 
latter, and the road distance is 10 miles. The southern camp is 
on the west side of the .range, near its crest, and the northern 
camp is well down on the east side of the range. New Reveille is  
reached from Reveille Valley and is 25 miles southeast of Warm 
Springs on the  Tonopah-Ely highway and 74 miles from Tonopah. 
Old Reveille is 21 miles by road from Warn1 Springs by way of 
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Twin Springs and Railroad Valley. The roads t o  the properties and a stibnite deposit occurs about one-half mile east of the  Gila 
on the  west side of the  range, where most of the activity has been, silver mine. A t  New Reveille the surface ore is largely cerussite 
a r e  generally in good condition. The roads on the east side, how- and cerargyrite with argehtiferous galena a t  depth. 
ever, are  poor and the sandy condition of the washes often makes Properties. The Gila mine a t  Old Reveille, consisting of one them nearly impassable during the  dry season. patented claim owned by V. J. Barndtof Tybo, has probably been 

Lincoln states that  the district was discovered in 1866 by 
tlik largest producer in the district. It appears that nearly all 

Indian Jim. He showed it to white men who organized the  dis- production was during 1866-1891 and that  the ore averaged $87 
trict and named i t  in honor of the Reese River Reveille of Austin. per ton, principalJy in silver. Couch shows over half a million 
He states: dollars production. The old workings consist of a shaft reportedsl 

In 1867, a 5-stamp'mill was erected west of the mines, to be 460 feet deep, two long adits, and several shallow holes. 
and in 1869 a 10-stamp mill, but they only operated a Xost of the work has been done in quartzite near i ts  contact with 
short time. I n  1875, the Gila Silver Mining Company the younger rhyolite. Surface seams in the quartzite must have 
acquired the principal proberties and reconstructed the been extremely rich as shallow workings literally have scalped 
10-stamp mill, which ran intermittently fo r  4 years. the surface rock over an appreciable area. The owner reports 
The camp was abandoned in 1880. I n  1904, interest in that no known work has been done here since about 1891. 
the district revived and a n  irregular production has been The Antimonial and Black Hawk groups lie one-half mile east 
kept up since. of the Gila. The former is owned by the Homer Buckley estate, 

Couch shows a recorded district production of $610,982 from and the latter by Mabel E. and E. M. Booth of Tonopah. Stihnite 
8,261 tons during 1866 to 1920, and 0. J. Relleville produced occurs here in seams and bunches in a quartzite bed which is  
$2,089 from tailings in 1946. either a faulted segment of the quartzite found a t  the Gila or is a 

The mill Lincoln mentions was built in  Reveille Valley 10 miles parallel bed. The ground is explored by two adits and many open 
west of the western par t  of the district and is one of the principal cuts, totaling several hundred feet of work. A small shaft fur: 

landmarks in the area. The mill has been rebuilt several times, nace and condensing system installed here was reportedly used 

the last addition being made by 0. J. Belleville in 1945. during World War  I1 to produce antimony trioxide directly from 
Mineral Resources shows a n  intermittent production since the ore. It is  believed that  very little-ore was roasted in the 

1911; however, much of this has-not been recorded. Most of the 
ore has come from New Reveille, principally a lead camp. Pro- The New Reveille lead mine, embracing four patented claims 

duction from here has been a s  recent a s  1948. omned by V. J. Barndt, Madison Loclce, and Harvey Titus, lies a t  
the south end of the district about 2 miles a i r  line south of Old 

Gedoyy. The principal rocks in the area a re  Paleozoic lime- Reveille. The name New Reveille is a relative term as this prop- 
stone and quartzite with the latter the older: The sediments are erty wasnew in the eighties. Couch shows a recorded production 
covered by Tertiary rhyolite in  much of the  area, particularly of $25,545 from 197 tons during 1881-1890. illinera1 Resources 
near Old Reveille. Here the ore is found near the contact of the reports a n  illtermittent production sincc 1!111. i\s ! I ~ I .  1 1 1 0  t ~ < ~ i ~ ~ ~ t . r l n  
rhyolite 3xrjth th'e quartzite. The ore occurs in quartzite a t  both of TT, ~ . , ~ > ~ ~ ~ ~ ~ l t >  ~ ~ b < ~ , t j  I ~ S O O  <,>tw of ort> cout:~it~itt.a 10-:iO ! W I Y O I I I  
Old and S e w  Reveille. The se\-era1 properties on the west side lead and 6-20 ounces silver per ton was mined from 1917 to the 
of the district and north of New Reveille are  in limestone. Latite 

pre&nt. This represents a gross value of ahout $30,000. 
and rhyolite porphyry dikes a re  common in the  area and i t  may ~h~ ore occurs in quartzite contacting rhyolite east of the work- 
be assumed that  they are  genetically related to the ore deposits.80 

ings, ~h~ ore zone is highly oxidized near the surface and no 
The ore minerals a re  cerarg.yrite and ~eruss i t e  in the near snr- sulfide minerals were found in the surface ores. 

face ores, with the sulfides increasing with depth. Some anti- A three compartment shaft with large headframe, and a long 
mony minerals are  associated with the silver ores of Old Reyeiile &dit from near the collar, are  the principal workings. The adit 

*Spllrr, J. E., Nevada South of the 40th Parallcl and Adjacent Portions of 
California: 11. S. Geol. Survey Bull. 208, p. 163, 1003. sq3,ompson and West. 

. 
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is reported to  have very large open stopes and its workings con- 
nect with those off the shaft. Much work also has been done by 
lessees in open cuts and shallow shafts. 

The Alladin group, owned by Amature and Ethel Arigoni of 
Yerington, is situated about 2 miles north of New Reveille. This 
is a silver property reportecl to be prospected by several shallow 
shafts in limestone. The ground was relocated hy the present 
owners in 1934 and they report that  lessees shipped some or0 
from here in 1938. 

The Kietzke property, owned by Mrs. Lou F. Kietzke of Shasta, 
California, lies about 3 miles north of Kew Reveille on the west 
side of the range. Extensive work has been done on silver-bearing 
quartz stringers showing some copper occurring in quartz latite 
and limestone along their contact. The camp has a cabin and two 
sheds in fa i r  condition. It appears that no work has been done 
on the property for many years. 

The Stancher property, now of unknown ownership, lies a t  the 
north end of the higher elevations of the range, about 1 mile air 
line northwest of the Gila mine of Old Reveille. An adit has been 
driven in a highly altered zone near the contact of the limestone 
with the quartzite to the east. There is no road to the workings 
and i t  is believed that no production has been made from here. 

ROUND MOUNTAIN 

The Round Mountain mining district lies in the vicinity of a 
symmetrical hill of silicified rhyolite, referred to as  Round Moun- 
tain, which sits slightly out from the west slope of the  Toquima 
range. The town of Round Mountain is on the north side of the 
hill and is 57 miles by paved highway north of Tonopah. 

Louis D. Gordon of rteno is credited with the  discovery of the 
district in 1906, in the same year Thomas Wilson discovered the 
presence of placer gold below the lode deposits. Several companies 
soon started operations here and production from the district 
began in 1907. This production, from both lode and placer, con- 
tinued a t  a fair  rate until about 1940 when the Dodge Construc- 
tion Company ceased its placer operation. The last underground 
mining was done by the Nevada Porphyry Vines in 1935. 

Originally the camp had many operating companies; however, 
consolidations and other transactions decreased the group to  five, 
which in 1929 pooled their resources to  form the Nevada Porphyry 
Gold Mines, Incorporated, with Louis D. Gordon as  president. 
This company now controls essentially all the lode and -placer 
properties in the immediate area of Round Mountain. 
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(14) Operation of the Round Mbuntain Gold Dredging Corporation. 

. . Upper. Looking down on the mining operation. 
Center. The scarifying drag weighs about 7,200 pounds. 

Lower. The washing plant with its huge stockpile on the left and 
tails on the right. 

10 
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Water was originally piped from Jefferson and Shoshone Can- 
yons, but, i t  is  now obtained from Je t t  Creek across the  Big 
Smoky Valley t o  the  west. Recently this supply has  been supple- 
mented by two wells drilled in the valley. Power is purchased 
from the  California Electric Power Company t h a t  transmits it 
from Bishop, California. 

As per figures kindly furnished by Mr. Gordon, a gross produe. 
tion of $6,625,000 was made by the Round Mountain mines to 
August 15, 1933. Recorded gross production after tha t  date, as 
given by Couch, is about $1,225,000 from the Nevada Porphyry 
Mines: This would make a total from t h e  district of $7,850,000 
to the  end of 1940. The only appreciable production since then 
is t h a t  now being made by t h e  Round Mountain Gold Dredging 
Corporation which started operation on January 1, 1950. 

Of the  nearly 8 million dollars produced from this group of 
mines, one and one-half millions have come from placers. Con- 
sidering the  present operation, it may be expected tha t  in a few 
years the  placer production will have overshadowed the  total lode 
production. The average yield of all placer operations in the  area 
is believed to have been almost $1 per cubic yard.sz 

The Gold Hill mine, which lies a few miles north of Round 
Mountain, has not been included. Data kindly submitted by Mr. 
Albert Silver show a total production of $987,000 from this prop. 
erty during 1930-1942. With this amount, the  Round Mountain 
mining district has a total production of nearly 9 million dollars. 

Geologv. H. G. Ferguson's report" well describes the areal 
geology of the  district. Excerpts from his report follow: 

The rocks in  the  neighborhood of the  Round Mountain - consist of Paleozoic sediments, granitic rocks of prob- 
able Mesozoic age, and later Tertiary igneous rocks and 
lake beds. 

The Paleozoic rocks a re  for the most part  dark lime- 
stones, which are  interbedded with black jasnar, and 
dark slaty schist, chiefly of Ordovician age. Ordovician 
fossils (graptolites) were found on the  ridge north of 
Mariposa Creek, about 4 miles south of Round Mountain, 
and the underlying rocks in this locality closely resemble 
the series of Ordovician sediments of the  Manhattan dis- 
trict. Sedimentary rocks, consisting chiefly of schist 

mT'anderbnrg, Willinm 0.. Placer Mining in Nevada: Univ. of Nev. Bull., 
Vol. XXX, No. 4, p. 133, 1936. 

blFergtt~ou, H. G., The Round Btountain District, Nevada: U. S. Ceol. Sui. 
rey Bull. 7?5-I, pp. 386, 397, 1021. 
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and thin beds of crystalline limestone occur in the valley 
of Jefferson Creek, about 4 miles northeast of Rouild 
Mountain. 

The ore deposits of the Round Mountain district 
belong to two periods. The earlier of these periods fol- 

'.lowed the granite intrusion and is characterized by 
t~iiigsten ores. To the later period belong the goid-bear- 
ing veins of late Tertiary age. 

I n  the Round %fountain district the ores formed as a 
result of the granite intrusion are  represented by small 
veins in the granite that  carry small quantities of the 
manganese tungstate huebnerite. These veins have been 
known since 1907, but the early attempts to develop 
them were unsucecssful. I n  1915 a small quantity of 
tungsten ore was produced by working residual surface 
material with dry-washing machines. 

Mineralogically the veins are  comparatively simple. 
Huebnerite is the only metallic mineral present, except 
in a few veins close to the slate contact, where a little 
tetrahedrite also occurs. The quartz is coarsely crystal- 
line, with rather rare  uugs. The sharp heubnerite crys- 
tals inclosed in the quartz suggest that  the crystallization 
.of these minerals was simultaneous or that  the quartz 
was slightly later. Muscovite is present in nearly all 
the veins but is usually confined to a narrow band close 
to the walls. Fluorite, in complex delicate pink crystals, 
was seen in  nearly all the  veins, usually as crystals on 
the faces of projecting quartz pyramids in the vugs and 
more rarely as poorly defined streaks in the  central parts " 
of the veins. A very slight amount of oxidation is shown 
by minute amounts of manganese oxide stain and small 
specks of yellow tungstite. Concentrates from these 
deposits, from the  old mill on Shoshone Creek, showed, 
aside from a little magnetite derived from the  granjte, 
only huehnerite and fluorite. 

The profitable gold deposits are  confined to the rhyo- 
lite on Round Mountain and the neighboring hill to the 
east. The hills south of Round Mountain consist of 

'similar rock but appear to be barren. 
The principal veins on Round Mountain are  known a s  

the Los Gazabo and the Keane. The Los Gazabo crops 
out on the south flank of Round Mountain. It strikes 
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westward and dips about 15' N. It has yielded ore for 
900 feet down the dip, or less than 350 feet vertically 
below the outcrop. The Keane vein dips t o  the south 
and has proved productive only in the lower levels. The 
Mariposa vein lies north of the Keane and dips gentlyto 
the south. Several rich stringers have been encountered 
at depth on the footwall side of the Los Gazabo. I n  the 
so-called sheeted zone, on the '%vest side of the hill, and 
the stringer section east of the shaft small veinlets occur 
so close together that  the entire deposit has been mined 
by the glory-hole method. 

The grade of ore mined differs according to the 
method of mining adopted. From 1910 to 1917, when 
the Round Mountain Co. fo r  the most part  mined its own 
ores, a large tonnage could be handled economically, and 
the  average value of bullion recovered per ton of ore was 
between $6 and $7. I n  1918 and 1919 the leasing system 
was chiefly used, and small rich streaks were followed 
by the lessees. During this period the  average value of ' 

bullion recovered per ton of ore mined was $35.77. I n  
1920 the recovered value per ton of ore mined on com- 
pany account was $4.73 and that  mined by lessees . , 
$52.68. 

The range of ore deposition t h a t  e t i v e  0  T d 
 ( c h i e f l y  ) 6 7 2 0 0 3 4 5  T c  s h a 5 8 2   T d 
 ( a d o p t e d .  ) T T J 
 0 5 0 . 0t h e  $ 4 . 7 3  ore adopted. and and 
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water from J e t t  Canyon, in the  Toyabe Range. Even 
this pipe line did not supply sufficient water for  hydraulic 
operations throughout the  year, and the  length of the 
mining season varies with the  amount of winter snow- 
fall in the  mountains. Under ordinary circumstances 
placer operations can not be continued later than July. 

The placer gravel a t  the  Sunnyside mine is composed 
of coarse, angular rhyolitic wash, without definite bed- 
ding. Where it is being mined near the  hill the  maxi- 
mum depth is about 30 feet, hut  i t  deepens toward the 
valley. Out into the  valley, however, the  angular rhyo- 
litic talus is covered by roughly stratified material con- 
taining an admixture of granite pebbles and boulders 
unsorted in size. This material carries f a r  less gold 
than the  angular unstratified rhyolitic material beneath 
it. 

The grade of bedrock toward the  valley is about 4 
percent and tha t  of the  surface is somewhat less, so tha t  
the  deposits become thicker to the  west. Some shafts 
sunk in the  valley west of Round Mountain to depths of 
100 t o  200 feet indicate the  possibility of old stream 
channels along bedrock, which may prove profitable. 
These channels were presumably formed during a n  ear- 
lier, more humid period of permanent streams. 

Although the  gold is  found in workable amount 
throughout the  unsorted material, in places the material 
t h a t  rests  directly on bedrock is extraordinarily rich. 
The writer has seen six small egg pans of gravel taken 
just above bedrock t h a t  yielded 0.4 ounce of gold. 

The gold is angular and coarse and shows no evidence 
of any transportation. Nearly all the  nuggets carry 
particles of either quartz or siliceous limonite attached 
to their surfaces. Eesides the  gold, the  concentrates 
contain only a little finely divided magnetite and small 
grains of limonite and manganese oxide. As f a r  as 
appears from the  inspection of a few nuggets, the  two 
types of gold-that of the  quartz veins and tha t  which 
occurs in the  limonite fissures-are about equally rep- 
resented. 

On the  Red Top claim in the  wash to the  east the  rhyo- 
litic material is t o  some extent contaminated with gran- 
i te wash, and a little huebnerite and monazite, together 
with rare  specks of native copper, were found. 
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The angular material of the  Round Mountain placers, 
particularly tha t  near bedrock, is in places cemented by 
a limy deposit into a hard conglomerate. I n  places small 
cavities between the  pebbles have been filled with crystal- 
line calcite. The gradual break-up of this hardpan in the  

. sluice boxes prevents any marked concentration of gold 
in the  upper boxes. 

Properties. The Nevada Porphyry Gold Mines34 property 
includes essentially all the gold mines in the immediate area of 
Round Mountain. The Los Gazabos shaft, the principal working, 
is 1,200 feet on a 20 degree incline and has about 10 miles of 
workings. In addition to this there are  the Gordon shaft, Placer 
Vein shaft, No. 2 shaft, and Fairview shaft, all between 250 feet 
and 350 feet in depth; and three main adits. Other workings a re  
more shallow. A 240-foot vertical shaft sunk in the alluvium by 
the Nevada Gold Development Company encountered 210 feet of 
pay gravel. 

Several attempts have been made to develop a large low-grade 
gold deposit. During 1931-1933 the  Nevada Porphyry Gold 
Mines spent about $105,000 in sampling and exploration, 'which 
resulted in blocking out 13 million tons of reasonably assured ore 
of $1.50 per ton value, a t  that  time. The increase in the price of 
gold in 1934 would make the present value $2.60 per ton. The 
company milled about 6,000 tons taken from the better part  of 
this ore and recovered $2.53 per ton. At the  same time the com, 
pany blocked out a million yards of gravel of $1 per yard value. 
After several other grbups spent about $150,000 sampling the 
placer, the last being the present operating company, about 42 
million cubic yards of gravel, estimated to contain 30 cents per 
cubic yard, had been developed. During 1935-1936 the A. 0. 
Smith Company spent a reported $916,000 exploring and sam- 
pling lode deposits of the Round Mountain and Manhattan dis- 
tricts in an attempt to develop a large low-grade deposit. It is 
understood that .they abandoned their work as they could not 
come to an agreement of terms with the  Nevada Porphyry Nines, 
on whose ground most of the work was done. Their sampling 
was characterized by huge samples and an excellent assay office 
operated 24 hours,per day. It is  said that  12 assayers were 
employed on each shift, and fusions were run in large crucibles 
using 5 assay tons each. 

The Round Mountain Gold Dredging Corporation, controlled 
-. 

*Data on the property kindly furnished by Mr. Lollis D. Gordon. 
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by the Consolidated Gold Fields of South Africa, Ltd. and the 
Yuba Consolidated Gold Fields, now has a lease on the Nevada 
Porphyry Gold Mines property. The company became interested 
in the ground in 1945 and after  doing considerable sampling, in 
addition t o  that  done by prior groups, decided to install a washing 
plant. The plant was installed by the Yuba Manufacturing Com- 
pany in 1949 and the  operation started about January 1, 1950. 
Although the plant has operated since the first of the year, an 
installation of this type requires considerable time to work out 
the "bugs," and changes are  still being made. The Round Noun- 
tain work is being conducted under the guidance of E. H. Oshier, 
field superintendent; M. W. Meisenheimer, general foreman; and 
Morton E. Pratt ,  metallurgist. 

The general plan of operation is a combination of road gravel 
mining technique with dredge type washing and is capable of 
handling ground that  cannot be dredged. That is, gravel that is 
either too deep and/or will not  hold water. Mining here will 
eventually be in a pit havlng a maximum depth of 300 feet or 
more. 

The method of mining the gravel is patterned after a plan in 
use in some road gravel pits. A scarifying drag, weighing about 
7,200 pounds, is swung f rom the  boom of a dragline on the bank 
of the pit and loosens the partly cemented gravel a s  i t  drags up , 
and down the steep slope of the  pit. - A  7Yz-cubic yard electric 
shovel digs the toe of the face and picks up' the loosened gravel 
which i t  dumps into a can-type hopper with 30-inch grizzly. The 
grizzly lays on top of the can and is merely tilted with a dragline 
to dump the oversize boulders. From the hopper, a 60-inch con- 
veyor belt moves the gravel to a 42- by 36-inch jaw crusher 
mounted on a moveable car. 

The crusher car, with its 60-inch feed belt, is  a unit in which 
the belt is  swung as a pendulum around the crusher. When a n  arc 
of the  face has been mined, the crusher car and feed belt are 
moved ahead toward the face to prepare fo r  the  mining of the 
next arc. 

The purpose of the  crusher in the  pit is  t o  remove boulders by 
reducing t o  a size f o r  belt transportation. I n  this way all rocks 
under 30 inches in size need very little handling and a re  removed 
f rom the pit. Only boulders over 30 inches in size are  left behind 
and their quantity is  not believed enough t o  become a problem. 

Material leaving the  crusher car is minus 10 inches in size and 
is transported by 42-inch conveyor belt to the stock pile a t  the 
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washing plant. The distance from a transfer point in the belt a t  
the head of the pit t o  the stock pile is about 2,500 feet. 

The use of the drag scraper is one of the most important fea- 
tures of the operation. It simplifies the mining of the  partly 
cemented gravel to one bench only and makes the use of explosives 
unnecessary. It greatly improves safety conditions in the pit as 
it reduces t o  a minimum the loose rocks rolling down the bank. 
However, a s  there is no blasting, no men work on the slope or the 
toe of the  face, making the  hazard of accident by falling loose 
rock nearly negligible. 

The stock pile is somewhat similar t o  those used a t  other well- 
planned large operations. A cut is completely concreted leaving 
draw points, in this case two. The gravel is stacked in a huge 
pile over the draw points and drawn by electrically controlled 
vibrating feeders to a conveyor belt which places i t  in the  plant. 

In the washing plant the  gravel goes directly into a $'&inch 
trommel where i t  is thoroughly washed and the oversize goes to 
one or the other of two tails stackers. This is the route by which 
boulders in the pit a re  removed; the pit crusher reduces 
them to a size that  can be handled and they are  conveyed to the 
plant, through the  trommel, and to tailing disposal. 

The trommel undersize is divided by vibrating screens into 
minus and plus 8 mesh products which are  handled separately by 
Yuba dredge type jigs and Hungarian riffle gold tables with mer- 
cury traps. Par t  of the concentrate is ground in a ball mill before 
amalgamation. Some of the gold recovered is in the form of 
electrum. 

The washing plant is very similar to a dredge and in capacity 
is about comparable to a Yuba 18-cubic foot size. Sand wheels 
are used to elevate and dewater, and conveyer belts are used to 
facilitate the handling of large tonnages. 

The Round Mountain Gold Dredging Corporation plans to 
eventually handle 17,000 tons per day with a total crew of 50 
men. The washing plant operates 24 hours per day and mining is 
conducted on two shifts. The mine and plant work 6 days per 
week. On this basis, i t  is planned that  the life of the operation 
will be 15 years or more. 

The Gold EIill mine,sQituated on a small hill of silicified rhyo- 
lite 4% miles north of Round Mountain, is owned by the estate of 

, Thomas F. Cole. The property was probably discovered shortly 
after the influx into Round Mountain. In about 1910; two pros- 
pectors had a shallow shaft  on the  vein but had sunk on a "horse" 
-- 

'Information lcindly fnrnislied by LIr. ~Llljert Silver. 
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in a split of the vein. I n  about 1930 the Tonopah Mining Com- 
pany and the Tonopah Belmont Development Company pur- 
chased the ground and began exploration. A 500-foot shal t  was 
sunk, and mill built, whlch produced $770,000 from 94,500 tons of 
ore during 1930-1933. T. F. Cole purchased the property in 
1934, but did not operate i t  before his death in 1938. Since 1934, 
lessees have produced $217,000. 

The ore has come from several parallel and branching veins 
striking westerly which a re  said to be traceable for about 930 feet 
on the surface and fo r  1,075 feet on the 225-foot level. The ore 
has a rake to the west and is cut off on this end by faulting. It 
appears that  the  property's potentialities lie in finding more ore 
beyond the faulting on the west or in  the development of new 
bodies in parallel veins. 

The present workings include the 500-foot Gold Hill shaft  with 
six levels and the 300-foot Toquima shaft. The 225-foot level of 
the Gold Hill shaft  is the lowest accessible working a s  water 
stands below. This shaft  is also said to be caved between the 
300- and 400-foot levels. 

Mr. Silver reports that  the mine is fully equipped with useable, 
although antiquated, machinery, and a cyanide mill on the ground 
is  in rehabilitable condition. 

The Rainbow uranium prospect, located by John Henebergh in 
1928, lies about 1 mile east of the town of Round Mountain. The 
mineral autunite was identified in the  ore by the Xevada State 
Analytical Laboratory in 1930. At present the claims a re  optioned 
t o  the Nevada Uranium Products Corporation that  is driving 
exploratory workings. The uranium occurrence appears t o  fo]- 
low a 6- to 10-foot kaolinized aplite dike in altered granite. The 
dike has a northeast strike and dips about 70" SE. It has been 
traced fo r  1,300 feet on the surface. I n  May 1950, a drif t  adit 
was 366 feet long and had a 152-foot winze in addition to some 
cross-cutting. The uranium indication is reported a s  good in the 
bottom of the winze a s  i t  is  in the adit. Some samples of the 
material assay 0.16 percent uranium oxide. 

The Violet Blue uranium prospect, located by E d  Michal and 
John Henebergh of Round Mountain, is situated just off Shoshone 
Canyon about I mile a i r  line northeast of the Rainbow claims. 
This property is one of the early tungsten prospects. A 160-foot 
adit on a shear in granite is  said to have been driven in the early 
1900's in  search of tungsten occurring a s  huebnerite. The adit 
shows some autunite and picked samples are  said t o  contain 0.2 
percent uranium oxide. 
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The ~te iglneyer  property, owned by the estate of Frederick 
Steigmeyer, is situated 3.5 miles south of Round Mountain. A 
gold occurrence here in shale has been mined by power shovel 
from a cut. In Nay 1950, John M. Ferry of Glendale, California, 
was attempting t o  beneficitte the ore by screening a t  the mine 
and bad planned to mill the fines on Jefferson Creek. Equipment 
at the mine included a one cubic-yard power shovel, a dozer, and 
a simple trommel screening plant. 

ROYSTON 

The Royston district is  near the south end of a spur off the 
Cedar Mountains on the west side of Big Smoky Valley. It is  39 
miles by road northwest of Tonopah and of this distance 25 miles 
is on paved highway. The altitude of the area is about 5,500 feet. 
The nearest water is believed to be a t  Crow Spring, about 10 
miles southwest in Esmeralda County. The California Electric 
Company power line to Gabbs passes 3 miles east in the valley 
below the district. 

Royston has been strictly a leasing camp, i t  being first highly 
publicized in 1921 by the Fay-Betts Lease, on ground then owned 
by the Hudson Mining and Milling Company. Lincoln reports 
that about $20,000 of rich silver ore was mined from a shaft 24 

I feet deep in 6 weeks time. The first mention of metal mining in 
the district was noted in Mineral Resources (1917) which states 
that si2i.er ore mined here was treated a t  Tonopah and lead ore 
was being shipped to smelters. Couch shows a recorded produc- 
tion of $26,675 from 218 tons during 1921-1939. Of this amount 
the Betts Leasing Company produced $21,270 from 60 tons in 
1921. 

Nevada is one of the principal sources of turquoise in the  
United States and much of this gem material has c0m.e from the 
Royston district, and the Cloverdale area to the north. One tur- 
quoise deposit in the Royston district is now being worked, and i t  
appears that  many occurrences of the gem material have been 
mined in recent years. No information seems to be available on 
the turquoise production of the district, but there is  little doubt 
that it a t  least equals and probably surpasses the  metal produc- 
tion. Tiffany Company reportedly mined turquoise here during 
1905-1912 and i t  is quite likely that  the  Indians mined the 
material long before the white man. 

Geology. The Royston hills, as the area may be described, are  
at the extreme southeastern edge of a plateau joining the Cedar 
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Mountains to the northwest. This plateau is 500 feet above Big 
Smoky Valley. 

Flatly lying chert conformably overlain by quartzite is the 
principal rock in the district. Highly altered andesite dikes are 
very common in the area. Ferguson and Mullers"ndicate the 
sediments to be of the Triassic Excelsior formation which also 
includes volcanics. J t  may be that  a t  least some of the andesite 
noted a s  intrusive, actually is a Triassic volcanic in fault  contact 
with the sediments. 

The silver and lead mineralization occurred in the cherts and is 
found a t  the  lower elevations of the district. The highest-grade 
ore came from relatively near the surface and is assumed to have , 

been largely oxidized. 
Turquoise is found in the chert a t  its contact with the overlying 

quartzite, and numerous shallow diggings outline the  flatly lying 
contact. As is  characteristic with the mineral, the turquoise is 
found in narrow seams and the occurrence of the better-grade 
material is  extremely sporadic. 

Properties. The Royston Coalition Mining Company of Salt 
Lake City owns six patented and several tinpatented claims that 
cover the silver-lead occurrences. The Foy-Betts inclined shaft 
and adit a re  on the north side of the canyon, approximately , 
across from the  300-foot Campbell and Kelly inclined shaft  and 
adits on the south side of the  canyon. A 225-foot vertical shaft 
just south is known a s  the Walker shaf t ;  the workings connect 
with the  Campbell and Kelly. Although i t  is reported that  the 
vein in the Walker shaft  does not continue into the Campbell and 
Kelly, a north hearing shear associated with the  ore appears to 
connect the three major groups of workings. The last work in 
the camp was done a t  the Walker shaf t ;  Gene Perry  of Mina, and 
J im Lied of Tonopah, having leased here during 1948. 

Most of the workings are  in chert; however, considerable ande- 
site has also been encountered. It is reported that  the laterals 
off the Walker shaft  are  largely in andesite and that  although 
galena is  common in the ore, much of the mineral carries only a 
little silver. 

The Royal Blue and other unpatented turquoise claims are 
owned by Lee Hand of Tonopah and Battle Mountain. It is 
believed that  Earl  Mayfield and others of Tonopah have a lease 
on part  of the ground a t  the present time. Although minor tur- 
quoise workings a re  scattered all over the  area, the diggings on 

*On a t :  U. S Geol Survey Prof. Paper 216, plate 1. 
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this group 'appear to be of greatest importance. The property is 
at the higher elevations of the district, slightly above the plateau 
to the northwest. 

In addition to several shallow shafts and short adits, a glory 
hole of about 400 square feet size with adit is the principal tur- 
ouoise working here. 'Recent mining has been done in one of the 
short adits. Improvements consist of a house in good condition 
and two small sheds. 

SAN ANTONE (Cimarron, Liberty, San Antonio) 
The San Antone district covers the northern part of the San 

Antonio Mountains and adjoins the Tonopah district on the north. 
It includes the camps of Liberty and Cimarron, respectively, 23 
and 31 miles by road north of Tonopah. C i m a ~ o n ,  a t  the north 
end of the range, is a t  an altitude of 7,000 feet and the mining 
properties along the west face of the mountains are  a t  about 6,000 
feet elevation. Water is ohtained f rom small springs near the  
mines. Roads in the area are  all unimproved and in fa i r  condi- 
tion. 

In the past the San Antone district has included the Royston 
area, which is on a spur of the Cedar Mountains west across the 
Big Smoky Valley from the San Antonio Mountains. As the  
miners and prospectors refer to Royston as a mining district, and 
as i t  is  in a n  entirely separate range, i t  is described individually 
elsewhere in this publication. 

Thompson and West state that  the San Antone district was 
discovered in 1863 by a party of Mexicans and organized the next 
year. I n  1865 a 10-stamp mill was built a t  San Antonio station, 
hut i t  was removed a year later, and in 1867 replaced with a 
4-stamp mill which ran  fo r  a short time only. 

Joe Cliffordm of Stone Cabin reports evidence that  old diggings 
1.5 miles southeast of Liberty were worked in 1854 by Mexicans. 

Couch reports a recorded district production of $116,301 from 
923 tons during 1867-1888. Small intermittent production made 
since the  turn of the century would probably increase this total 
considerably, however, this production was not recorded. 

Geoloy?~. The areal geology is somewhat similar to the Je t t  
district in the Toiyabe Range to the north. Cherts, slates, and 
limestones believed t o  be Orclovician are  covered by Permian vol- 
canic~" which in turn are covered with Tertiary volcanics, 
usually rhyolites and latites. A few fine-grained dikes were noted 

T"rsona1 interview. 
"Op. eit. : U .  S. Geol. Survey Prof. Paper 218, plate I. 
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in  the area, and a t  the north end of the Liberty an alaskite stock 
intrudes a mica schist and quartzite unconformably overlain by 
limestone. 

At the Liberty mine, which has been the  principal producer, a 
silver and gold ore occurs in Permian volcanics. Partly oxidized 
argentiferoiis galena, oxidized silver minerals, and partly oxidized 
copper minerals occur in Ordovician limestone a t  the Ii'lorence 
mine 3 miles northeast of Liberty. Manganese is  found in shear 
zones in rhyolite south of Liberty. Gold ore is found in stringers 
and bunches in Tertiary rhyolite and Permian andesite a t  Cimar- 
ron. 

An occurrence of molybdenum as molybdenite and i ts  oxidation 
products is of interest as a potential future source of the  metal. 
This property is  just north of the old camp of Liberty. 

Properties. The Liberty mine, consisting of three patented 
claims a t  the old camp of Liberty, 23 miles by road north of Tono- 
pah, belongs to W. E. Xing and R. J. Kneifel of Tonopah. Couch 
shows a recorded production of $112,167 from 852 tons mined at 
this property during 1867-1873. 1x1 a recent letter to Director 
Carpenter, Mr. C. L. Olson of San Francisco reports that  to the 
best of his knowledge the Liberty mine produced about half a 
million dollars during 1910-1912. During this period, Mr. Olson 
was mill superintendent and later general manager. The mill 
treated 3 5 4 0  tons of about $18 ore per day. He states that  most 
of his production came from the second and third levels west off 
the inclined shaft, and adds that  a flatly lying fault just below 
the  third level apparently cut off the  ore as no ore was found 
below this level. The present owners purchased the mine from 
Nye County in 1.945, and made a 25-ton shipment f rom the 100- 
foot level that  averaged about $32 per ton. The principal value 
of the ore is in silver which occurs in a Permian v ~ l c a n i c . ~  It is 
said that  ore averaging $29 per ton, across 2 feet, is found on the 
100-foot level and below. The property has a 600-foot inclined 
shaft with workings on three levels. A small spring used for 
domestic water supply is 1 mile south of the  camp. Water for 
millii~g purposes may be obtained by drilling a shallow well in the 
flat 8 miles west of the camp. 

The Spanish mine, owned by Joe Clifford of Stone Cabin, is 1.5 
miles southeast of Liberty. He states that  the mine was appar- 
ently worked by Mexicans in 1854. He reports finding a n  old 
hewn cedar board marked "NWC ESTRELLA." The values here 
a re  in silver in a 4- to 5-foot quartz vein appearing t o  be of the 

-01>. cit.: U. S .  Geol. S u r r e ~  Prof. l'ager 216, plate I. 
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epithermal-m$sothermai type occurring .in a clayey chert. The 
vein bears K. 60" W: and dips 40" NE.; the  footwall is a smooth 
fault plane. Two shafts, one 176 feet deep and the other 66 feet 
deep were sunk on the  vein in the  early days. The dump of the 
deeper shaft is reported to assay $12 in silver. An open cut on 
the vein 6 to 8 feet deep and about 100 feet long, was made by 
Clifford. E-le reports 1,500 pounds of ore taken from this in 1940 
netted $94. 

The 'Victory and Defense manganese prospects, owned by E. M. 
and Mabel E. 1300th of Tonopah, are  situated 2 miles south of the 
Liberty mine and 25 miles north of Tonopah by road. The two 
groups are  about 2Yz miles apart, the Victory being near the base 
of the west slope of the  San Antonio Mountains, and the  Defense 
being situated on a n  isolated group of the  hills to the west. The 
prospects a re  rather similar in that  manganese occurs as the 
mineral psilomelane in seams and bunches in sheared rhyolite. 
The Victory occurrence is found near an andesite intrusion. At 
the Defense, the mineral is reported to occur in a highly altered or 
clayey rhyolite. A placer deposit, in which nodules of manganese 
are found in sand, also occurs in that  area. 

The Eall molybdenum property, owned by Lee F. Hand, W. C. 
Rigg, and C. E-I. IJall, is situated 1 mile north of the  Liberty mine 
and 24 miles north of Tonopah, a t  an approximate elevation of 
6,000feet and about 1,000 feet above the floor of the valley 8 miles 
west. Water for mining and milling is available a t  shallow 
depths in the valley and a 30-gallon per minute flow of domestic 
water can be had a t  a spring 2 miles south. The power line to 
Round Mountain and Manhattan passes about 3 miles west. 
Improvements a t  the property consist of a hoist, hoist house, and 
headframe a t  the collar of the main shaft, together with pipe and 
rail. All equipment is suitable for exploratory purposes. 

A preliminary report by Charles A. Anderson and M. W. Cox, 
of the U. S. Geological Survey (1945) ,go states that  the property 
was originally a silver prospect and that  during 1935-1938 exten- 
sive exploration was done by the U. S. Vanadium Corporation, 
supplemented in 1943 by further exploration of the Metals 
Reserve Company, to determine molybdcnite reserves. The U. S. 
Bureau of Mines check-sampled the property during the summer 
of 1942 with results of this sampling reported in War  Minerals 
Report 196. The complete reports of both the U. S. Geological 
Snrvey and the U. S. Bureau of Mines are on file with the Nevada 
State Bureau of Mines. 

@On file rvitll the Nevada State  nilrent? of IIines. 
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The areal geology may be generalized as mica schist and seri- 
citic quartzite unconformably overlain by locally silicified lime- 
stone and all intruded by a small alaskite stock roughly circular 
and about 2,500 feet across its surface exposure. The contact 
area in both the alaskite and the intruded rock contains many 
quartz veins and in places the alaskite contains a t  least 50 percent 
quartz. The molybdenite occurs associated with pyrite and some 
chalcopyrite in the quartz veins and lenses cutting both the alas- 
kite and the intruded schist. Although the quartz veins persist 
away from the contact, the sulfide content decreases. The known 
molybdenite occuri-ence is limited to the  southwest contact and is 
only exposed in the underground workings. The Survey report 
suggests that  possible continuation of the ore zone may be found 
along the  southeastern extension af the aiaskite-schist contact. 
No work has been done in this area. 

Most of the  exploration was carried out by the U. S. Vanadium 
Corporation, all their work being done through the  310-foot 65" 
inclined shaft. After sinking this shaft  from 110 feet to its pres- 
ent level, they drifted southeasterly 1,250 feet  on the 280-foot. 
level and cut the mineral zone with six main crosscuts. This corn- 
pany drove a total of 3,500 feet of laterals. From the results of 
their sampling, and check-sampling by the  Bureau, the latter 
reports 1,300,000 tons of inferred ore containing a n  average of 
0.37 percent MoS2 This body a s  outlined on the  280-foot level, 
a t  a vertical depth of 254 feet, is 1,100 feet long and averages j0 
feet in width. A vertical depth of 300 feet of ore below the  lower 
limit of oxidation is assumed. The last work on the property was 
done by Desert Silver, Inc., fo r  Metals Reserve Company and 
indicates the depth of the oxidized zone to range from 85 to 120 
feet. This company sunk two vertical shafts, 180 feet  and 150 
feet in depth, with a total of 215 feet of laterals. They also 
drilled 354 feet in two diamond drill holes from the  surface. 

Quite obviously, this deposit is marginal and cannot he Worked 
under present conditions; however, owing to the large tonnage 
of inferred ore i t  is important as a possible future ore reserve. 
Exploration of the other contact areas having the same general 
geologic conditions found associated with the mineral zone may, 
as suggested by the U. S. Geological Survey, find more molybdenite 
and enhance the  value of the deposit. 

The Blue Jack prospect, located by W. E. King of Tonopah, lies 
east of the  Liberty mine. The ore occurrence is reported to con- 
tain gold and silver values associated with chrysocolla. The work- 
ings are  said t o  include a 150-foot adit with 20-foot winze and a 
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small raise, and a 30-foot shaft. About 8-10 tons of chrysocolla 
ore on the dump is said to contain $21 to $24. per ton in gold and 
silver. 

The Florence mine, owned by Walter Bowler of Tonopah, is 25 
miles north of Tonopah and 3 miles northeast of the Liberty mine. 
.,it present the property is being operated by Allen Kirkendahl 
and Ira Jacobsen who have made intermittent small shipments in 
the past few months. The vein occurs in calcareous shale and 
limestone; i t  is 2 to 6 feet wide and contains partly oxidized 
argentiferous galena and copper minerals. The lead minerals are  
principally in the hanging wall and the copper minerals a re  found 
dong the footwall. Ore values are mainly in silver. The vein 
bears R. 70" E. and dips about 30" SE. A 200-foot drift-adit with 
two stopes to the surface and an inclined winze is the principal 
working. Ih  addition to this, several cuts and shallow shafts 
expose the vein for about 250 feet. Improvements include a n  ore 
bin of about 20-ton capacity, and a small shop and cabin a t  the 
rdit portal. 
,The Cimarron group, owned by Mabel E. and E. M. Booth of 

Tonopah, lies 8 miles by road or 3 miles air line northeast of the 
Liberty mine. About $15,000 gross production reportedly has 
been made from tile property. Gold ore occurs here in seams and 
hunches in brecciated zones in Tertiary rhyolite and latite under- 
laiq-by what is believed t o  be Permian andesite. Three adits 
totaling about 1,000 feet and several shafts totaling 700 feet have 
been sunk on the property. At present the  claims are  under 
option to a group which has driven a cross-cut adit to tap  the 
lower workings of one of the  shafts. The operation is under the 
supervision of W. J. Loring of Tonopah. Improvements consist 
of a camp with several good buildings, two headframes with 
small ore bins, and a small mill building. Half a mile down the 
canyon from the camp is a small spring with the  remains of two 
arrastres. It is generally believed that  these mills were used by 
the early Mexican miners to amalgamate oxidized silver ores 
obtained from the mines near Liberty. 

SILVERBOW 
The Silverbow district is 53 miles east of Tonopah and lies on 

the west flank of the K~wic i l  Range near a point where the range 
'changes direction from southwest to southeast. The district 
reportedly was discovered ik November 1904"' and made its first - 

"Rail, S. R., Notes 011 Ore Deposits of Sonthmestern i\'ec;iil:~ nncl IZasteni 
Cniifnrnin: U. S. Geol. Survey Rlill. 2773, g. 65, IOOR.  
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shipments in 1906." I n  1913 a 2-stamp mill is said to have been 
in operation. Later a larger mill was erected and in 1929x1 a 
50-ton flotation mill was installed a t  the Blue lIorse mine. It is 
believed that  the mills operateci but a short time. . 

A few buildings remain in the town of Silverbow and it appears 
that  a t  one time i t  was a fair-sized mining camp, having a hun- 
dred or more population. As late a s  1926 there were about 50 
people in camp following a high-grade strike.!I4 Roads are  in fair 
condition, i t  being possible to reach the  camp either from the 
north by way of Golden Arrow, or from the  southwest through 
part  of the Tonopah Bombing Range. Water is obtained from 
nearby springs. 

Geology. Ball"j describes the district a s  follows: 
The north end of the rugged Kawieh Range is, with 

unimportant exceptions, composed of rhyolites and other 
siliceous eruptive rocks. The ore deposits lie in rhyolite, 
which in the vicinity of veins is either kaolinized t o  a 
soft chalky mass or silicified, the latter alteration being 
perhaps more common. The silicified rhyolite is some- 
times Ainty in texture and is very resistant to erosion, 
and in consequence forms prominent minor ridges paral- 
lel t o  the veins. In the kaolinized facies the feldspar 
phenocrysts a re  either kaolinized or removed in solution, 
while biotite, if present, is altered t o  a silvery mieaceous 
mineral. Either faeies may be intensely stained red, 
brown, or yellow by iron salts. 

The more important prospects are  located in parallel 
quartz veins,or lenses which widen, thin, and often play 
out, foi-ming mineralized bands whose strike in the dis- 
trict is in many cases north of west. The individual 
quartz veins vary in width from a fraction of a n  inch 
to 5 feet, and these are  often connected by minor cross 
veins. While in many eases the quartz was deposited 
along pre-mineral faults, in others i t  occurs along.joints, 
which sometimes form intersecting systems. Quartz 
likewise often fills the spaces caused by brecciation and 
forms in solution cavities in the rhyolite. The quartz is, 
as a rule, white and translucent or colorless and trans- 
parent, although in the Blazier tunnel a single vein of 

~eI . i t ic~~lr~,  I?. G,, 1,. IS". 
s9\Te~d, \'ol. S\'III, p. 1600, 1031. 
'~'CLilTord, Christiiin; widow of Tom Cliboril, one of the early locators: nrr. 
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amethyst >+as noted. Crystal-lined vugs are common. 
Crustifieation is often beautifully developed, fortifica- 
tion-agate and mammillary forms being common. 

The quartz is more or less stained by iron salts, rarely 
by malachite. I n  the quartz specks of stephanite, ruby 
silver, silver chloride, and probably other silver ores 
occur. Of these, silver chloride is certainly a secondary 
mineral, and to a limited extent is disseminated in the 
country rock. Gold occurs free. Silver is the  predom- 
inant metal, and $1 in gold to $3 in silver is perhaps a n  
average fo r  the whole camp, although in some prospects 
the silver values aretwenty times those of gold. Tile ore 

: - runs from $6 to $250 per ton, while higher values are  
reported. Since the writer's visit strikes in which gold 
predominates over silver have been reported. 

Properties. The Blue Horse mine, owned by the estate of 
Ellen MeNamara and others of Tonopah, is 1y2 miles southeast of 
the town. The property has had extensive work done on a 
northwestbearing vein 2-4 feet wide dipping 70' NE. The rhyo- 
lite n'ear the vein is silicified, therefore forming a ridge which the 
vein follows about 1,000 feet. A 100-foot shaft, several cuts, and 
a 300-foot adit a t  the northwist end expose the vein along this 
distance. The adit, now caved a t  the portal, has had much stoping 
and appears to be the most recent work. The vein a t  this encl has 
a very'kherty appearance. 

This property has had considerable work done in the past, and 
in 1929 it was equipped with a 50-ton fiotation mill which has 
since been removed. The Silverbow Consolidated Mining Com- 
pany was operating the property a t  this time. Weed" states, 

"In mid-1929, company was employing 11 men and mill was 
operating 16 hours per day, treating 25 to 30 tons of ore ranging 
from $15 to $20 to the ton." It is said that  this company paid 
$18,000 in royalties on a $35,000 purchase price, but, did not 
complete the purchase."' The company sunk a shaft a consider- 
able distance from the vein but apparently did not cross-cut to the 
ore as no vein material is on the dump. The only improvement 
now on the ground is one building in habitable condition. 

The Silver Glance group, owned by Mrs. Christina Clifford of 
Reno, and others, adjoins the Blue Horse on the north. This 
urbnerty was located b y  Ed Clifford in the very early 19002s, * .  - 

~Iveecl, W. IT., Vol. S V I I I ,  p. 1600, 3.031. 
'~I~ersrurnl interview with Pmmk l-.i;ll, Tonopnh, iinrt oivrier of the Blue 
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believed to be in 1900 or 1901."S If correct, this was probably 
the earliest discovery in the camp. Much of the work on the 
property was done by Tom Clifford prior to his death in 1928. 
Ire made small shipments and during 1940-1942, lessors shipped 
160 tons of ore averaging about 35 ounces silver and 0.05 ounces 
gold per ton. Mrs. Clifford has copies of the smelter returns of 
lessee shipments. 

The workings include several short adits and a lower adit which, 
is equipped with car and track and a blacksmith shop near the 
portal. The country rock hel'e is rhyolite; the ore is guartzose 
and contains pyrite. 

The Catlin group lies about 2 miles northeast of Silverhow in 
the next canyon north of the Silver Glance. It is owned by Mrs. 
Jennie A. Curieux and others of Tonopall. This is one of the 
older mines in the  district, shipments having been made from 
here as early a s  1906. Couch shows 241 tons having a total 
value of $3,672 shipped from the claims in 1941. Although some 
underground mining was being done a t  this time, i t  is understood 
that  much of the  ore came from dumps. 

The ore occurs in a quartz vein 2 to 8 feet wide, bearing easterly 
and dipping 68" S. The silver is found as the chloride near the 
stirface and in sulfides a t  depth. Rhyolite is the country rock 
here as elsewhere in the district. 

Mrs. Curieux furnished the following information: 
A cross-cut adit, started a t  the bottom of the gulch 

below the outcrop, cuts the vein a t  a distance of 83 feet. 
A drift extends east on the  vein about 60 feet from the 
adit. A portion of the ore above this drift has been 
stoped. West of the adit a short drif t  connects with a 
shaft  94 feet deep below the  adit level. The west side of 
the shaft  has been stoped for a short distance below the 
adit level and this stope extends to the surface. At the 
bottom of the shaft, drifts extend east and west: on the 
vein for distances of 15 and 50 feet, respectively. Short 
cross-ciits, both north and south from the maill work- 
ings show small quartz veins.!'" 

The workings also include several otlrer shafts ranging from 
60 feet t o  100 feet in depth. 

The Hillside mine, in the same part  of the district as the Catlin, 
is reportedly owned by Lawrence Xarr, George Dyer, and C. E. 

*Personal interriew with Mrs. Cliristina Ciiffard. 
'8.\t~stve~. t o  S p r i ~ d a  Sta te  l3nrem1 of llilres qnestionnire. 
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Holmberg of '~onopah .  The mineral occurrence here is said to be 
similar to the Catlin group. 

The workings include an adit with 700 feet of laterals and 500 
feet of raises and winzes with suhlaterals, a 300-foot adit with 
100 feet of other workings, and several shallow shafts. Couch 
shows a production of $7,307 from 285 tons shipped in 1941. It 
is believed tha t  most of this ore came from the mine workings. 

The shipments from the Catlin and Ifillside mines were made 
by William Anderson and David Fason of Tonopah, who were 
leasing both properties in i941. 

Several other properties in the district, which apparently now 
are abandoned, have had much work done on them in the past. 
Extensive workings were noticed west pf the Silverbow camp and 
an olcl mill site may be seen on a small hill southof the town. 

STONEWALL 

The Stonewall mining district is on the north slope of Stone- 
wall Mountain about 17 miles south of Goldfield. Lincoln states 
that the district was first prospected in 1905 and that  small ship- 
mepts of gold and silver ore were made in 1911 and 1915. 

Geology. S. EI. Ball describes the general geology of Stonewall 
>fountain as follows: 

The formations of Stonewall Mountain are, in ascend- 
ing order, Cambrian limestone, post-Jurassic grani to~d 
igneous rocks, earlier rhyolite, quartz syenite and quartz- 
monzonite porphyry, Siebert lake beds, later rhyolite, 
and basalt. 

He adds that the Cambrian limestone is practically horizontal 
except in restricted areas, and, 

The most striking structural and topographic feature 
of Stonewall Mountain is the fault on the front of the 
mountain group, near Stonewall Spring. This fault 
strikes N. 65" E. and dips 70" N. Minor faults and 
sheeting parallel to the main fault occur for  a distance 
of one-half mile south of the mountain front. 

Properties. The Sterlog group, now abandoned, was appar- 
ently on the  parallel veins south of the  Storiewall Spring fault. 
The late Ed Giles of Goldfield stated that  a 240-foot shaft had 
been sunk on a vein containing some silver values. The operating 
company dropped down the hill about 500 feet vertically below the 
collar and drove a one mile aciit to finally intersect the vein. 

The adit was driven in the early twenties and the property was 
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apparently later abandoned. The large dump is a prominent camp in the principal par t  of the Tolicha district. Monte Cristo 
landmark which arouses interest a s  it is seen from the highway Spring has been used in the past a s  a source of water for the 
t o  Beatty. Its only present purpose' is for i ts  drainage which is mining activity to the east, and twice has afforded water for small 
used to water cattle. prospecting mills set up below the spring to treat  ore from the 

Pius Kaelin has a small two-stamp mill a t  Stonewall Spring Tolieha. area. The small spring near the Landmark mine may 

(15) Stonewall Spring. Note the white quartz on the fault face 

with which he concentrates ore he mines a t  Gold Crater. He 
usually does his mining during the winter months and stock piles 
the ore, which he mills in the summer.10? This is the only known 
present activity in the district. 

TOLICHA (Clarkdale, Monte Cristo, Quartz Mountain) 

The Tolicha district is about 30 miles north of Beatty and for 
the purposes of this discussion is assumed t o  include the  region 
along Tolicha wash from the Clarkdale area, near U. S. Highway 
95, east to the old camp of Quartz Mountain northeast of Tolicha 
Peak. The mining properties a re  a t  elevations ranging from 
4,800 feet a t  the west end of the district to 5,900 feet a t  Quartz 
Mountain. Water is  extremely scarce in the  area. The known 

. ~ . -~ 
have been dry in some years, otherwise i t  would not have been 
necessary t o  obtain water from Monte Cristo Spring, about 5 
miles west. Roads generally are  in good condition, if proper 
roiites are  taken. Quartz Mountain and the Tolicha district 
proper a re  reached from a point on the highway 19 miles north of 
Beatty from where a n  improved desert road heads northerly. 
Access, to the Clarkdale area is by way of Tolicha Wash, which 
crosses the highway 28 miles north of Beatty. The Tolicha Wash 
road between Clarkdale and Monte Cristo Spring is poor. 

Discovery of the district was made in 1905 a t  Quartz Mountain 
as per Lincoln. He states that  little was done tinti1 another dis- 
covery was made in 1917. Since then intermittent work has been 
done in theTolicha area. Much leasing in the early thirties is 
reported to have produced about $750,000; however, recorded 

from the district is nearly negligible. 
Geology. Volcanics are  the only rocks found in the district 

except for a small outcrop of Paleozoic metamorphics mentioned 
by Ball to-,be 2y2 miles southeast of Tolicha Peak. The volcanics 
may be generalized as early Miocene rhyolite covered by rhyolite 
tuffs and breccias and these in turn  covered by basalt and basic 
andesite. Perlite, a volcanic glass with orbicular or pearly struc- 
ture, of 10- to 20-foot thickness is found between the rhyolite flow 
and the tuffs for a distance of aboiit 6 miles along Tolicha Wash. 
In one area, perlite was seen about I mile south of the wash, 
however, the full extent of the flow is not known. The volcanics 
have a general dip of 10-20' from Tolicha Peak northwesterly, 
however, due to minor displacements of several faults, the rhyo.. 
iite is faulted up to the northwest and is therefore in evidence 
over nearly all of the district. The gold and silver mineralized 
areas are  exclusively in the rhyolite and occur in areas of severe 
and complex faulting which show extensive hydrothermal altera- 

sources are  Drum Well a t  the Sarcobatus Highway Maintenance Properties. The Landmark-Life Preserver group owned by 
Station a t  the west end of the  district, Monte Cristo Spring Nick Abelman of Reno, probably has been the most productive 
(sometimes called Vignola's Spring) one-half mile south of property in the district. Gold was discovered here in  1917 and in 
Tolicha Wash and about 3 miles northwest of Tolicha Peak, and about 1920 George Wingfield carried out exploration work on the 
a small unnamed spring 1.4 miles south of the old Landmark 
- Life Preserver claims under an option to purchase, which was not 

'"PCI.SOII>I~ interview. exercised. I t  is reported that  he shipped two cars of $15 ore from 
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the property. Most production has come from the Landmark 
claims which were operated by lessees who are  said to have 
shipped about $750,000 of gold-silver ore during the early thirties; 
however, there is no record of this. The ore occurs in brecciated 
zones recemented by cherty quartz in and parallel to a strong 
shear zone that  bears N. 20' E.  and apparently is continuous foy 
the full length of the group, or nearly 1 mile. The rhyolite is 
partly hydrothermally altered in the ore zone, however, adjacent 
to the ore and parallel to the shear is a wide zone of silification. 
As shown on a n  assay map of the Landmark workings by R. C. 
Eisenhauer in 1936, ore widths of 5-10 feet have sporadic values 
of $2 to $15. The Landmark workings consist of a 140-foot 
inclined shaft, connecting adit, and laterals; all totaling about 
1,500 feet. The Life Preserver work, about 3,000 feet southerly, 
consists of several shallow shafts, adits and connecting workings 
totaling about 1,000 feet. All ground is  standing well. The only 
improvements are  a t  the Landmark, which has a good headframe 
and one camp building in poor condition. The hoist and other 
machinery have been recently destroyed for salvage. Reports 
have been made on the  group by L. F. S. Holland (19231, R. C. 
Eisenhauer (19361, and Lewis R. Robins (1945). These reports 
are  in the possession of the  owner. 

Quartz Mountain workings are about 3 miles southeast of the 
Landmark and consist of several shallow shafts with stopes to the 
surface and two caved adits. The ownership of the claims is not 
known. Gold was discovered here in 1905 and the caved adits 
appear t o  be  the  older w ~ r k i n g s .  The more recent work, some of 
which appears to date about the thirties, was done on a 2- to %foot 
vein in rhyolite with a N. 50" E. strike and 50" NW. dip. The 
vein has been stoped near the surface for a lateral distance of 100 
feet. Much trenching indicates a search for parallel veins. 
Improvements consist of four old cabins, two of which are  com- 
paratively liveable. 

Thc camp of Clarkdale is about 5 miles east of the Beatty- 
Tonopah highway and just north of Tolicha Wash. Very little 
information is obtainable about the area except that  it had a 
period of excitement in about 1933 and as per U. S. G. S. Bulletin 
No. 871 (1936) a $1000 shipment was made a t  that  time. A vein 
of 1- to 3-foot width, bearing N. 10" E. and dipping 65" E., has 
been explored by six shafts in  700 feet. The vein is a breccia 
shear in the rhyolite recementid with quartz. Apparently the 
property was worked on a block-lease system; therefore, the sev- 
eral shafts in the short distance. Only one of the shafts has a 
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headframe, but this is in fa i r  condition. It is understood that  
Nrs. Thomas Clark of Tonopah owns the ground. 

The Yellow Gold, or Carr's mine, is on the west side of a low 
north-south ridge west of Clarkdale. The property is owned by 
C. J. Carr of Goldfield, Ear1 Mayfield of Tonopah, and others. 
Discovery was apparently made in the thirties a t  the time of the 
Ciarkdale activity and there has been intermittent activity since 
then, particularly following World War IS. No known produc- 
tion hap been made. Fine free gold occurs here in the brecciated 
rhyolite which has been highly kaolinized and in places silicified 
with an opaline silica. Although the  gold as found in the work- 
jngs is free and pans readily, it is usually in vugs containing a 
little limonite indicating that  i t  was originally associated with 
pyrite. The values appear to be rather erratically distributed and 
the determination of mineral control will require careful geologic 
study combined with considerable assaying. Workings consist of 
a 150-foot adit, several large open cuts, and a n  old shaft appar- 
ently abandoned. The adit is equipped with car, rail, and a small 
ore bin. Other improvements are  a house in good condition, a 
few small shacks, and a headframe in fa i r  condition. A hole of 
about 120-foot depth was drilled in recent years but failed to 
encounter water;  however, it is reported that  the drilling did find 
gold ore of mill grade. The nearest water is Drum Well about 2 
air-lin'e miles west or about 5 miles by road. 

The Wyoming-Scorpion group, owned by H. B. Kleinstick of 
Daniel, Wyoming, and others, adjoins Carr's mine on the north. 
The workings and camp, consisting of a LOO-foot vertical shaft 
with 40 feet of drifting, a good headframe, and a cabin in good 
condition are about 11,5 miles north of Carr's camp. The mineral 
occurrence is on the same rhyolite ridge as that  to the south and 
appears to be geologically identical. At 40-foot depth in the shaft 
the rock is reported to assay $5 in gold and silver and no apparent 
walls were found. 

In recent years, much prospecting has been done in this area on 
the strength of the gold mineralization found a t  Carr's mine; 
however, little exploration has been done on these recent prospects 
except the Wyoniing-Scorpion. 

TONOPAK 
Director Jay A. Carpenter has a bulletin on Tonopah in prepa- 

ration; therefore, this description of the district will be brief in 
regard to the Tonopah mines. Mr. Carpenter spent many years 
in Tonopah and is very familiar with its history. 
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The Tonopah mining district includes that  area in the southern 
part  of the San Antonio Mountains in the vicinity of Tonopah, 
the county seat of Nye County. Tonopah is situated a t  an alti- 
tude of 6,000 feet, in rolling hills barren except for  a very sparce 
growth of scrub cedar, juniper, and desert brush. It is on the 
east edge of Nye County and is served by U. S. Highways 95 and 
6, which have a junction in the city. 

Tonopah, with a population of about 1,300, is by f a r  the largest 
community in Nye County. Until recent years, mining has been 
the principal industry here, but since the drop in Tonopah mining 
activity its position as a point of distribution to a large part of 

116) Diamond drilling north of Tonopah. The town is faintly 
visible in the distance. 

the  State's agricultural and mining business has been of greater 
importance. Its favorable location on the junction of two impor. 
tant  highways makes the tourist business also of considerable 
importance. 

James L. "Jim" Butler is credited with the  discovery of Tono- 
pah on May 17, 1900. The first claims were staked in August of 
the same year by Tasker L. Oddie, U7ilse Brougher, and Butler. 
Lincoln reports that  Oddie and Brougher took out about 1 ton of 
ore which returned $600. This was the total production during 
that  year. Tonopah is  one of those sought-after discoveries that 
paid from the  grass-roots down. Leases were let and Tonopah 
had a recorded production of $254,231 from 1,058 tons in 1901. 

i 
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In 1902, the Tonopah Mining Company purchased the original 
claims and immediately set out on a major development program. 

The principal companies, none of which are  now operating, are  
the Tonopah Mining, the Tonopah Belmont Development, the 
West End Consolidated, and the Tonopah Extension. I n  addition 
to 'these, Couch shows a large production made by several other 
companies. Iiis figures show a total recorded production from 
Tonopah of $147,450,848 from 8,132,685 tons, to and including 
1946. Jn addition t o  this, the western part  of the district, which 
is in Esmeralda County, has had recorded a production of 
$2,634,300 from 263,987 tons. 

Although Tonopah mining is now a t  the lowest ebb of its his- 
tory, important explorations recently conducted m a y  result in the 
camp again coming into its own. A few years ago the Calumet 
and Hecla Consolidated Copper Company did much diamond drili- 
ing in the northern par t  of the district. This is now being supple- 
mented by diamond drilling being done by the American Smelting 
and Refining Company under the direct supervision of P. A. 
Lewis. This company is drilling about 3 miles north of Tonopah. 

Calumet and IIecla results, as shown in their 1948 annual 
report, were as follows: 

The drilling operation a t  Tonopah, Nevada, carried 
on by the subsidiary Tonopah Development Company, 
encountered quartz veins carrying gold and silver in fav- 
orable geological conditions similar to those in the old 
camp nearby. These results justify further exploration 
to determine whether or not they are of commercial 
importance. 

Geologg. 'Geology of the Tonopah mining district has been 
well described by several men who have spent much time in the 
area. The most recent of these publications is "The Underground 
Geology of the Tonopah Mining District," by Thomas B. Nolan, 
University of Nevada Bulletin, Geology and Mining Series, Val. 
29, No. 5, 1935. One of the earliest reports is J. E.  Spurr's "Geoi- 
ogy of the Tonopah Mining District," U. S. Geological Survey 
Professional Paper No. 4.2, 1905. J. A. Burgess wrote "The 
Geology of the Producing Par t  of the Tonopah Mining District," 
published in Economic Geology in 1909, and is one of the common 
references used. 

As the geology of the district has been so well described in other 
publications, a few brief excerpts from Xolan's work will be con- 
sidered sufficient here. 
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Nolan's summary"" of the rock formations in the area follows: 
Of the seven formations recognized during the field 

work in 1929 and 1930, two a re  younger than the  ore 
bodies; the remaining five form the wall 'ocks of the ore 
bodies. The folowing list, in which the  y o ~ ~ n g e s t  rocks 
are  a t  the top, summarizes their relations: 

Post-ore rhyolite: Dikes and lenticular masses intru- 
sive into all the other formations. 

Fraction breccia member of Esmeralda formation: A 
volcanic breccia that   conformably overlies the ore 
bodies and their wall rocks. 

West End rhyolite: Sills, as much as 600 feet thick, 
intrusive into all the older formations. 

Extension breccia: Tabular intrusive mass. Found 
only in the  western half of the district. 

nfizpah trachyte: A series of surface flows, with 
minor volcanic breccias, a t  least 2,000 feet thick orig- 
inally, but much of this thickness removed by erosion 
locally. 

Sandgrass andesite: Dark lavas, interlayered with 
the Tonopah formation. 

Tonopah formation : Interbedded volcanic tuffs, brec- 
cias, and flows, which are conformably overlain by the 
'Mizpah trachyte. Nore than 1,000 feet thick. 

Excerpts of Nolan's1l)z description of the ore follow. 
The ore bodies are  replacement veins that  follow faults 

or minor fractures and commonly are  without well- 
defined walls. According to Eastin and Laney,"):] ore- 
cemented breccias, true crustification, comb structure, 
and other features characteristic of the filling of open 
spaces are  rare or developed only on a small scale. Band- 
ing somewhat resembling true crustification, which is 
locally conspicuous, is  possibly to be explained by diffus- 
ion during replacement. 

The size of the ore shoots and the grade of the ore 
mined have both varied within rather wide limits. As 
most of the  veins have only assay walls, the price of 
silver and the methods a n d  cost of mining and milling a t  
the time of extraction have been determining factors as 

'D1l-nd~rgro~i~id Clrol~gl- of tlie TOI IO~I I~ I  11111. Dist.; p. 13, 1933. 
""So1;ln. Tlroiniis B.. 1,. X1, 1935. 
,Y:q(.l . A  .i ni. E. S., ;ind I.a~iey, F, 14.. The Genesis of tlie OYCS at T o I I o ~ ) ~ ~ ,  

?irr;ld;r : U. S. Geol. I'i.uf. 1';ijier 101. pi,. 9-10, l!llS. 
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. t o  what'cduld be profitably mined. The Mizpah vein has 
been stoped for 1,500 feet along its strike on some levels, 
and stope widths of 40 feet were reached on several 
veins. On the other hand, trial stopes on some of the out- 
lying veins are  very small. The .average'grade of ore 
mined has on the whole decreased as the district has 
grown older. Up to 1904 the average value per ton was 
more than $100, hut i t  dropped to $20 by 1911 and ranged 
around $15 for many years thereafter. A further drop 
to $10 occurred in 1930. I n  some mines considerable 
quantities of $G or $7 ore has heen mined. 

Electrum (probably selenium - bearing), argentite, 
polybasite, arsenical pyrargyieite, and other silver and 
base-metal sulphides are found in the hypogene ore, with 
quartz, a fine-grained pinkish carbonate, and barite, 
together with altered wall rock, as the gangue. The 
g rea te r  part of the quartz appears to have been intro- 
duced earlier than the silver minerals; the carbonate, 
however, is believed to be essentially contemporaneous 
with them. 

B Cerar~yr i t e ,  iodyrite, and embolite are  reported by 
~urg;ss% have been abundant in the veins o f t h e  Tono- 
pah Mining Co., and Bastin and Laneyl" report some ," 

1 local supergene sulphide enrichment, which, however, 
2 they consider 'to have been quantatively much less impor- 

f tant  than the hypogene mineralization.' 

North of the area of Tertiary volcanics, and a t  the extreme 
north end of the district, a tungsten occurrence is found on the 
contact of a granitic intrusion into Ordovician(?) limestone and 
quartzite. Scheelite is found here in a tactite replacement of 
wide limestone beds. 

Properties. As previously stated, Director Carpenter is com- 
piling a separate publication on the 50-year history of the Tonopah 
properties, therefore a description of these Tonopah mines will 
be omitted here. 

The Pek Leg tungsten property, owned by John G. Klaus, 
Charles Joseph, and Earl  Mayfield of Tonopah, lies 7 miles-by 
road north of Tonopah. It is on the east side of the San Antonio 
Range and very near its crest. The old road to Rye Patch passes 
over the ground. Scheelite occurs here in a characteristic tactite 
which appears to be a replacement of favorable limestone beds 
---- 

"'Bastill. E. S., ;,nil i ~ ~ n e y ,  F. B., np. cit., 11. 10. 



near a granitic intrusive. The contact is extremely i'regular and 
in some cases small pendants of the  metamorphosed sediments 
are  found enclosed by the granite. Wide beds of tactite, dipping 
from 45 to 70 degrees, have been exposed by trenches varying 
from 18 to 45 feet in length. Samples along the full lengths of 
these trenches are  said by the owners to have returned 0.24 to 0.70 
percent tungsten trioxide. The samples indicate a large tonnage 
of ore averaging 0.5 percent tungsten trioxide. The owners state 
that a 5-ton sample mill run in a dry mill near Milla, returlle(1 
about 0.6 percent tungsten trioxide. As the  ground is rolling and 
easily accessible, and the ore zones are  not extremely steep in dip, 
i t  appears that  this property could be easily explored further wit), 
more trenches and diamond drilling. 

Rock cutting and polishing equipment of unusually large size, 
for the  p~reparation of decorative building materials and acces- 
sories, has recently been installed in Tonopah by Edward L. Con- 
nolly. Mr. Connolly states that  the equipment will accommodate 
;i maximum size rock 6 feet by 6 feet by 14 feet. f-Ie states that 
the cutting is done with a 60-inch diamond insert circular saw and 
that the usual s i ~ e  slab is 25 inches by 96 inches by 1 inch thick,' 
He has, in Tonopah, pieces of arragonite weighing up to 1.6% tons 
which were mined in the Royston district. 

The diamond drilling of one hole on the Imca group, part  of a 
block of 64 claims owned by Herman Budelman of Tonopah and 
Fred Nillnis of Oakland, was conducted for the owners by Boy]e 
Brothers of Salt Lake City during the summer of 1950. The groul) 
lies southerly of the T o ~ ~ o p a h  "76" Consolidated Mining Company 
ground. The Tonopah Times Bonanza reported that  if results 
mere encouraging more drilling was planned for the  spring of .*.. 
13JL. 

. TRAPPMANS 
The Trappmans mining district is about 40 miles by road south. 

east of Goldfield and 2 miles south of the Wilsons mining district. 
It is just outside the present bo~undaries of the  Tonopah Bombing 
and Gunnery Range. S. H. Ballluj reports that  the district was 
discovered by Hermann Trappman and John Gabbard in Julie 
1904. Lincoln states that the district was worked hut a short 
time and abandoned. There has been no report of activity in the 
area since the early days. 

I n  describing the geology of the district Ball states as follows: 
The prospects are  in granite, and three distinct periods 

of quartz formation were noted-first, quartz lenses 

'*011. tit., LT. 8. Geol.  Snr\.e~. Doll. 2S3, I'D. GS-GO.  
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probably of pegmatitic origin; second, quartz veins of 
distinctly later formation, which in one place are  said to 
cut the rhyolite (dikes) ; third, quartz veins of a third 
generation, which cut the second. -The latter class of 
veins is often well crustified. 

TROY (Irwin Canyon, Grant  Canyon) 

The Troy mining district, which includes Troy and Irwin Can- 
yons, lies on the  west side of the Grant Range about 30 miles by 
irnproGed dirt  road ~ 0 ~ 1 t h  of Currant on the Tonopah-Ely high- 
ray. The Grant Range rises to 11,268 feet in Troy Peak, and the 
mining properties are  a t  elevations ranging from 6,000 feet in 
Irwin Canyon to 8,600 feet a t  the old Troy mine a t  the head of 
Troy Canyon. Winter temperatures and snow conditions are  
!isually severe. Water for all mining purposes is plentiful and in 
Troy Canyon the supply is enough to furnish a little electric 
power. 

James M. Hill, in Z'. S. Geological Survey Bulletin 648, states 
that the Troy ore deposit was discovered in 1868 and purchased 
by an English company in 1869. This company built a 20-stamp 
mill with Stetefeldt (chloridizing roast) furnaces a t  the Troy 
camp 5 mjles down the canyon from the mine; however after tile 
expenditure of much money the mill shut down in 2 years or less 
for lack of'ore. The same company also did some work south of 
the camp, near the more recent activity in Troy Canyon. Mining 
in Irwin Canyon started with the location of a group of claims 
by F. L. Irwin in 1905. Since that  time there has been intermii- 
tent activity in this area. 

Geologyl. Xi11 gives considerable information on the geology 
of the district. He states that  the  oldest rock is a thin-bedded .- 

lime shale and argillite which has been severely folded in somc 
areas. The argillite seams a r e  often metamorphosed to a mica 
schist. Hill estimates this formation to be about 3,000 feet thick. 
It is well exposed between the Troy mine and camp, and is also 
see11 near the mouth of Irwin Canyon; here it is intruded by 
numerous granitic sills. 

A persi'stent bed of fine-grained vitreous white quartzite over- 
lies the lime shale and is found near the mouth of Troy Canyon 
and on the ridge north of Irwin Canyon. This quartzite bed is 
estimated by I-Iill to be about 200 feet thick and is overlain by a 
massive limestone. 

B,oth Rill and J..E. Spurr, in the latter's U. S. Geological Survey 
Bulletin 208, correlate these formations with the Ordivician sec- 
tion of Eureka. 
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The sediments have been intruded by a stock of quartz monzon. 
ite west and northwest of the Troy camp which has a general 
northeast trend. The properties of latest activity in the district 
a re  either on or near the contact of the granite rock with the 
sedimentaries. Hill mentions a dike of glassy rhyolite north of 
the Troy camp as the only later intrusive observed. A few basic 
dikes were noticed on some of the  claims. 

Properties. The old Troy mine 5 miles up the canyon from the 
camp and the Locke mine 1 mile southwest of the camp, i s  nolv 
owned by the Old English Gold Corporation he'ded by Joseph 
Hafen of Provo, Utah. The historians Thompson and West in 
"History of Nevada," published in 1881, state that  the mine was 
discovered in 1867 by A. Beatty. They also state that  the town 
of Troy was laid out in 1869 and soon had six business houses. 
The mill was reportedly built in 1871 and only r a n  6 months, 
when i t  was decided that  the ore was too low grade. The present 
owners acquired the property in about 1936 and did some explora- 
tory work on that  part  southwest of the camp. A small flotation 
mill was built shortly after this, and in about 1946 a mill of 50-ton 
capacity was built a t  the mine. The mill is powered by a Diesel 
engine and recovery is by jigs and flotation. Water is obtained 
by a 6-inch pipe line from the upper par t  of Troy Canyon. The 
property has not been operating since the summer of 1949. 

A 200-foot cross-cut adit with a 135-foot winze is  just above 
the mill and is the principal work done by the  present owners. 
The  adit cuts 26 feet of a flatly-dipping vein striking northeast- 
erly and dipping southeast. The winze is in the  hanging wall of 
the vein; and considerable "gopher-like" stoping, apparently 
following higher-grade parts of the vein, has been done off the 
north side of the  winze. 

The work near the mill is on the what appears to be the north. 
east extremity of the vein. Iprom here the vein can be traced 
southwesterly along the  contact between the  quartz monzonite and 
the limestone for about 1,100 feet, over which distance much 
exploratory work and some mining has been done. The vein also 
can be seen for 2,000 feet more; however, no appreciable work 
has been done on the extreme southwest portion. Preliminary 
sampling of the mill adit arid the workings along the vein, gives a 
reported average of over $10 per ton. Ore shipped to McGill and 
Salt Lake smelters from near-surface work southeast of the mill 
adit is said t o  have run $20-$40 per ton. 

Very little has been done a t  the old Troy mine since the earlv 
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days. Thompson and West mention a 300-foot shaft and 700-foot 
adit. Hill mentions several workings all caved. He states: 

The mall1 work was tllrough a n  incline shaft, said t o  
be 500 feet deep, that  was under water in October, 1913. 
A tunnel about 100 feet below the collar of the shaft  was 
caved near the  mouth, but is shown by the  dump t o  be of 
considerable length. Other tunnels run north and south 
from the gulch on the lode. The northern tunnel could 
be entered for a short distance. These workings are  on 
large lens-like bodies of white quartz which dip 40' to 
60" E., parallel to the thin-bedded, black lime shales 
(Ordovician Pogonip) on the  east limb of a n  anti- 
cline. . . . 

As per information from Mr. P. A. Lewis, one of the veins on 
the north side of the canyon is 3-4 feet wide, strikes N. 30" E., 
and dips 40" SE. An adit, now caved, was driven on this vein 
and some narrow stopes come through t o  the surface. In regard 
to the ore, Mr. Lewis states: 

The quartz is  pure white, in the  main bony, containing 
varying amounts of principally azurite and malachite. 
However, pieces of sorted ore on the dump show pyrite, 
chalcopyrite, arsenopyrite, and specks of galena and 
sphalarite. Although factual data are, lacking, it is 
inferred that  the structures worked were 3-4 feet wide 
containing spotty copper values probably with some lead, 
silver, and gold. 

The caved inclined shaft  and adit mentioned by Hill lie east 
and southeast of these working, apparently on a parallel vein. 

The Leadhill claim and mill site, owned by J. J. Steele of Las 
Vegas, lie near the mouth of Troy Canyon. A small mill building, 
with no machinery, and two other buildings are  on the creek just 
below the mouth of the canyon. The mining claim and workings 
are a mile southeast of this camp. Two adits have been driven on 
seams and replacements of galenaand pyrite in flatly lying thinly 
bedded limestone and shale about 1,000 feet southwest of the 
quartz monzonite. One adit follows a small basic dike intruding 
the sediments. Ore found contains galena and pyrite in about 
equal quantities. It appears that  a small trial shipment of ore 
)?as made in recent years; however, it is doubtful that  more than 
this was ever produced. 

Irwin Canyon is 25 miles south of Currant and the Irwin Camp 
12 
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is 7 miles east of Railroad Valley. Jus t  north of the camp is sev- 
eral hundred feet of work, done years ago, on narrow high-grade 
gold stringers occurring in the quartz monzonite. The owner 
claims the ore here is worked out. About one-half mile nokth of 
these workings is the Mayolli claim, which has two 80-foot flatly 
inclined shafts on a contact vein. The workings appear to be on 
faulted segments of the same vein which bears northerly and dip3 
17" E. I n  one shaft  the quartz is 4-6 feet wide and 100 feet of 
drifting has been done from the bottom. Above this an3  a little 
to the south, the other 80-foot shaft  is on 2-4 feet of quartz, and 
20 feet of drifting has been done liere. The ore shows a littie 
galena and the  owner claims the  ore in the  two shafts will average 
from $8 to $16 per ton in gold and silver. A grab saniple of one 
of the dumps assayed $5.60 gold per ton. Each segment or vein 
has limestone and shale on the  hanging wall and quartz monzonite 
on the footwall. 

A small mill a t  the Irwin camp is reported to have been 
installed in 1940. It consists of a small crusher, a 4-foot hall mill. 
and jig, all powered by a Fordson tractor. The equipment is not 
housed and appears to have been used but little. 

Some work has been done in Grant Canyon, 4 miles north of 
Irwin Canyon and will here be considered as par t  of the Troj* 
district. The North Star claim, owned by Margaret McMullin of 
Ely and Joe Pitino of Los Angeles, is reported to have some lead. 
silver ore occurring on a granite-lime contact. A 100-foot adit 
has been driven on the ore. This claim is reported to be an old 
discovery, originally made in the sixties and relocated severe! 
times. The present owners obtained the ground in 1946 and haye 
used i t  for more of a summer lodge, as the abundance of trees and 
water make i t  a desirable vacationing spot; 

A group of claims in Grant Canyon, owned by Mary A. Fuller 
of Los Angeles, is said to have considerable work including a 
350-foot adit. Lead, silver, and gold values are  reported to occur 
in quartz veins in shale. 

Mrs. Lettie Carbis of Preston reports tha t  she has inangane* 
on her Rainbow group of clainis in Grant Canyon. 

TWIN RlVER (Millett, North Twin River) 
Heretofore, Twin River and Millett have been described as i n d ~  

pendent mining districts. As they include rather small areas, 
which have been characterized by only minor activity for mar:y 
years, i t  appears reasonable t o  now describe them together as one 
mining district. Also, the activity'on the west side of the Toiyalx 
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Range, which &s not been included in one of the recognized dis- 
rricts, is herewith included under Twin River. 

With these inclusions, the Twin River district covers the east 
?ai~k of the Toiyabe Range approximately from McLeod Creek 
3nutli to South Twin River and that  par t  of the adjacent west 
Hiink of the range south of the Washington district. Nearly all 
!he activity has been on the east side hf the range and is easily 
accessible from oiled State Route 8A. The Millett Service Station 
near t4e north end of the district is 42 miles from Austin and 76 
miles from Tonopah. 

Winter weather conditions a re  usually severe a t  the higher alti- 
tildes of the district. The proper reconstruction and maintenance 
of some of the roads would allow much of the area to be worked 
tlirough the winter months if the operation was justified. A t  
?resent two prospects near the  head of Ophir Canyon use a road 
over the summit from Reese River Valley which is blocked by a 
!arge snow bank all but 4 to 6 months of the year. Reconstruc- 
tion of the old road up Ophir Canyon above the Murphy m i n e  
i~ould make these properties more easily accessible for a much 
~reater part  of the year. Water is plentiful in all parts of the 
district and, a t  various times in the distant past, mills have been 
jiiilt in beveral places. These mills have all long since been 
pemoved. 

It is believed that  the first discovery of ore in the district was 
made in Ophir Canyon in June 18641U%hen native silver was 
found in the outcrop of a vein. This was later known as the 
Xurphy mine. 

Although production from the  Murphy mine was very early, 
data from the company records have been published.lO7 , They 
Indicate about $700,000 production to the time of suspension of 
isork in 1868. Couch shows an additional $54,548 recorded 
Jlurphy mine production during 1875-1890, and $2,401 from the 
district in 1941. As the Murphy mine was the only large opera- 
tion, the district production is probably not much greater than 
the $757,000 total of these figures. The values of the ores are  in 
go!d and ,silver, with most of the early day production having 
been in silver. 

Geology. The Toiyabe Range rises steeply on its east slope 
from 6,000 feet altitude a t  the base in Big Smoky Valley to a 
$enera1 ridge elevation of over 10,000 feet and to 11,775 feet on 
Are Dome, the highest point. More gentle slopes are  prevalent on -- 

MStretch, I*. II., K e ~ l i d n  State  &Iineraiogist's Report for  1866, p. 60, 3867. 
lo;U. S. Geo!. I:xui. Foriticth Ptir.; Vo!. 111, p. 302, 1870. 
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the west side and the foot of the range is about 1,000 feet higher 
than on the  east side. 

A granodiorite intrusion, probably Jurassic ( ?) ,lo8 is exposed 
in the district along much of the low east flank of the  range and 
in a small area near the head of Last Chance and Ophir Canyons. 
The granodiorite intrudes Cambrian quartzites near the northern 
part  of the  district and Permian quartzites and slates between 
Ophir and North Twin River Canyons. Muller and Fergusbn 
show the Cambrian t o  be overlain by Ordovician slates and lime. 
stones, which in turn  are  overlain by the Permian quartzites and 
slates. Permian volcanics, which in  much of the  area have the 
general appearance of slates, overlie the sedimentaries a t  the 
higher elevations. At the north end of the  district these volcanics 
are  largely on the west flank, and near Twin River they are 
entirely on the east flank of the range. Tertiary rhyolite is 
found a t  lower elevations of the west Aank in the  north and covers 
all the southwest part  of the district. 

Metamorphism has been intense in much of the area, partic". 
larly in the southern par t  of the district. In a granodiorite-slate 
contact area along North Twin River it is often difficult to differ. 
entiate between igneous and metamorphosed sedimentary rocks. 

Gold and silver are  the principal valuable constituents of the 
ores; however, lead and zinc a r e  found throughout the district 
and some copper minerals occur in minor quantities. The Murphy 
mine was essentially a producer of silver ore and, except for 
possibly one or two minor ones, the other ore occurrences have 
contained either gold or lead a s  their chief economic metal. High. 
grade gold ore has also been taken from a claim adjacent to the 
Murphy mine. Most ore in the  district usually is found to occur 
sporadically. The Murphy mine may be a n  exception, however, 
a s  little is  known about its geology. 

Properties. The Murphy mine, also known as the Ophir, is in 
Ophir Canyon 5 miles west of the highway. The road to the 
property is in good condition except for a few short pitches which 
may prove difficult for the movement of heavy equipment. The 
mine is  a t  an elevation of 8,000 feet and it may be presumed th:,t 
heavy winter snows would hamper operations. Water for mining 
purposes is plentiful in Ophir Creek as well as in the mine. 

The property is owned by Mrs. Goldie Lastreta of San 
cisco. So f a r  as is known, little or no production has come from 

"Ver~uson,  EIniry G. and l Iu l le r ,  Siemon IT., Stl.uct:iral Geology of t i l c  
IIn\vtlianie 



1 % ~  Mineral Resources of Nye County 

Exploration north of the fault consisted of drifting north about 
100 feet on a quartz seam that  resembled the vein and cross-cut- 
ting west; however, no ore was found north of the fault. Whether 
later operations were able t o  develop new ore blocks is not known. 

Hague"? gives very complete information on the operation of 
the mine and mill. In explaining the hardness of the rock, he 
states: 

Steel, 1%-inch in diameter, is used fo r  drills, and'it is 
not uncommon t o  dull 30 of them in boring a 2-foot hole. 
Two men a re  required constantly to sharpen the  tools for 
44 miners. 

He describes the operation a s  follows: 
I n  June, 1868, there were 44 miners employed, nearly 

one-half of whom were stoping. Including fillers, land- 
ers, rock-pickers, ete., the  mining force was 70 men. At 
that  time the mine was producing about 12 tons of mill- 
ing ore per day, t o  obtain which some 50 tons of rock 
were mined and raised for assorting. Labor was then 
employed chieAy by the day a t  an average cost of $4, in 
coin, fo r  miners. The machinery a t  the hoisting works 
a t  the mouth of the incline consists of a n  engine, having 
a cylinder of 12  inches diameter and 24 inches stroke, 
driving a winding wheel by friction-gear and a pump by 
means of toothed pinion and wheel. The pump is an 
eight-inch drawlift raising water from the bottom of 
the mine, being extended as the depth of the  incline 
increases, in manner similar to that  already described in 
a foregoing chapter. The mine is very wet and the pump 
must he constantly employed while mining work is in 
progress. 

The mill had 20 stamps, 8 roasting furnaces, and 8 amalganat- 
ing pans, and is said t o  have made a n  80 to 85 percent recovery. 
Hague's figures show the total cost of milling to be $40.55 per ton 
of ore milled. During the year 1867 the company mined ani! 
milled 3,847.5 tons a t  a total cost of $326,971.51. The production 
of bullion amounted to$427,227.67, leaving a profit of $100,256.16. 

EIaguell3 explains the reasons why the  mine shut down i n  
1868: 

The total product of the mine f rom the  date of organ- 
ization to the time of its suspension of work in the sum- 
mer of 1868 is shown by the  company's books to be about 

'"OD. cit., 40th Par., p. 386. 
"'Op. cit., dot11 Par., gy. 302-303. 
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$700,000. Notwithstanding this large production, the 
greater portion of which was obtained a t  a fa i r  profit 
above theactual  running expenses, the  company has suf- 
fered great pecuniary embarrassment, and, late in 1868, 
became bankrupt. This last step appears to have been 
due more to the lack of a proper understanding or of 
harmonious cooperation in the management of the  com- 
pany's affairs than to any unfavorable developments of 
the mine; although, just a t  that  time, the amount of ore 
in sight was less than usual. The rich ground olsened 
forlstoping had been exhausted, and further work was 
necessary in order to reach the deposits believed to be 
accessible. The chief cause of the  embarrassment, it is  
said, was the large outlay made a t  the beginning of oper- 
ations, in costly surface improvements, involving not 
only all the money advanced by the stockholders, but all 
the profits of the mine besides. The mill alone cost 
$183,000. Meantime the mine was never opened suffi- 
ciently in advance of the demands of the mill! so that  the 
latter was often employed to only a part  of its full capac- 
ity, thereby enhancing the costs of treatment; and i t  
was deemed necessary in the summer of 1868 to close the 
mill iintil' the mine coiild be more extensively opened, 
and ground thus prepared for more economical opera- 
tions. The production of bullion being thus suspended, 
a call upon the stockholders fo r  further capital became 
necessary; but owing to the existing discouragement on 
their part  or to a lack of a proper appreciation of the 
true condition of affairs, the assessments were not paid 
and the company became embarrassed. The property 
was attached and all mining operations were suspended. 
The amount of indebtedness was comparatively small, 
not exceeding the actual value of the supplies and 
material on hand and available for u$e; saying nothing 
of the mill, hoisting machinery, and improvements that 
had cost about $250,000. In the summer of 1869 the  
property of the company was sold by the assignee, and 
was Purchased by a new organization known a s  the 
"Cambridge Silver Mining Company." The new owners 
employed a small force in the autumn of last year (1869) 
in draining the mine and extending the explorations; but 
this work was shortly after suspended without obtaining 
definite results. 
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The above account of the failure of this company over 80 years 
ago, in spite of the large monetary value of its production, is of 
intriguing interest because of similar troubles and failures a t  
many mines extending over the years to the present time. How. 
ever, the engineer a t  a flooded or badly caved mine is mentally dis- 
turbed between the hopes inspired by accounts of sudden disaster 
or mismanagement, such as above, crippling a rich mine, and fear 
that  diminishing tonnage and values might be the  basic cause. 

The last activity a t  the Murphy was during 1935-1937 by the 
Ophir Canyon Mining Company,'14 which took over the property 
from Walter Trent. Trent operated the mine during 1917--1923 
a s  the Nevada Ophir Mining Company and was president of both 
companies. Drainage of the  mine was handlcd through a 12-inch 
churn drill hole which was drilled 210 feet east of the shaft. It is 
believed that  Trent did little more than unwater and sample the 
workings. The dumps of the mine show that  considerable sorting 
and screening has been done and i t  is assumed that  much of this 
was done about this time. 

At present, the rock ruins of several old buildings remain and 
the headframe of the shaft  last used also stands. Some of the 
old buildings could be improved and used fo r  temporary housing. 

The Grizzly patented claim, also owned by Mrs. Goldie Lastreta, 
is just southeast of the claims of the  Murphy mine. High-grade 
gold ore occurs here in a narrow quartz vein that  strikes south- 
west and dips nearly vertically. Only near-surface work has 
been done on the  claim and i t  is understood that  a n  appreciable 
quantity of high-grade gold ore has been mined and milled here 
by small-scale methods. John Martin reportedly mined here in 
1924 and processed his ore in a water-powered 2-stamp mill on 
Ophir Creek. No infarmation on production from the claim is 
available. 

The Gruss mine, consisting of the Aderondike patent and selr- 
era1 unpatented claims, also owned by Mrs. Goldie Lastreta of 
San Francisco, is on the south side of Ophir Canyon near i ts  head. 
The property is a t  a n  altitude of nearly 10,000 feet, therefore 
winter weather conditions a re  severe. The road t o  the  claims 
comes over the  Ophir Summit, a t  a n  altitude of 10,115 feet, and 
is usually blocked by a large snow bank just east of the  summit, 
This property was worked by Ronald M. Gruss until his death a 
few years ago. No known production has been made. The ore 
occurrence here is a n  argentiferous galena, partly oxidized and 

"'\lines Register, Vol. XIS, p. GS4,  1037. 
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containing some copper, occurring ill narrow quartz veins in 
granite. Good grade ore has been reported found here, but i t  is 
lrelieved that the occurrences are  sporadic. The workings consist 
of a 300-foot adit, cutting a 20- to 24-inch vein, and a 150-foot 
adit  with a 60-foot winze exposing some high-grade lead-silver ore. 
In addition, there are  several other short adits and some cavecl 
markings. Improvements consist of two sheet-iron buildings in 
good condition. Water is obtained from a large spring near the 
camp. Any future plan of extensive work on this property should 
inclvde the reconstruction of the  road down Ophir Canyon to the 
Jlurphy mine. This would make the mine only about 8 miles by 
road from the-highway in Big Smoky Valley and more easily 
accessible. 

The Dallimore-Douglass claims, located in 1948 by George Dalli- 
more, Robert L. Douglass and Charles IS. Pefley of Reno, are  about 
one-half mile southeast of the Gruss mine. The two c!aims end- 
line on the ridge separating Ophir Canyon from Last Chance Can- 
yonto the south. On the Last Chance side of the ridge, a north 
bearing guartz vein containing high-grade galena with chalcopy- 
rite has been exposed in a n  open cut. The vein zone is about 3 feet 
\vide and dips 30" W. It is made up of several smaller quartz 
reins which are  sometimes together to form a wide face of hard 
quartz, but u s u a l l ~  separated by "horses" of hornfels. Several 
hundred feet over the ridge to the 'north are other cuts on quartz 
seams containing similar mineral occurrences ; some of the expos- 
ares here may be a continuation of the  vein to the south. The 
deposit is believed to follow a shear zone, probably traceable for 
1,000 feet or more, with sporadic occurrences of high-grade lead- 
silver ore. The silver conte~lt is reported to be in the ratio of 1 
ounce of silver to 1 percent of lead. The granodiorite contact 
\\-ith the meta-volcanic is one-half mile west of the  property and 
the volcanic becomes more silicified as the contact is  approached. 

High-grade ore, found on the dump of the best exposure, came 
from a pocket having a &foot face of nearly pure mineral. The 
possibility of a few larger "plums" or lenses of this sort  of ore 
rvould make the property attractive as a small scale operation. 

The.White Horse claims in Last Chance Canyon, owned by J. 
V. Berg of Round Mountain, a re  situated about 3 miles above tNe 
nonth of the canyon. This and other groups in the general area 
have been located on narrow veins of high-grade gold ore. The 
owner has assay returns of several samples taken over widths of 
j inches to over 3 feet, having a gold content of $3 t o  $245 per 
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ton with the  greater percentage of the samples over $20. Me 
states that  the ore occurs in a calcareous shale and has beell 
explored by a shallow shaft and a short adit, now caved. 

The Korf property, also on stringers of high-grade gold ore, i s  
near the  Berg ground. It is said that  Korf made his living off 
these claims before his death in 1930. The present ownership of 
these claims is not known. 

Placer claims below the mouth of Ophir Canyon are  owned by 
Charles Joseph and others of Tonopah. Only minor pro~pectil:~: 
has been done on the ground. 

The Sullivar mine, now locatedas the Summit group by Philip 
and Louis Meyer of Austin and W. H. Thomas .of Tonopah, is 
about one-half mile northwest of the Ophir Summit. The prop. 
erty was worked by Sullivar until his death a few years ago. 
There is no known production, although much near-surface work 
has been done on the claims. The country rock here is all rhyo. 
lite and i t  appears that  the work has been done on small stringers 
containing gold. The partly altered surface rock probably co17- 
tains a concentration of gold values, giving incentive t o  explora. 
tion, but to be of commercial value these seams must occur wit!) 
close spacing. It is understood that  the present owners arc. 
attempting t o  develop an  area in which the rhyolite and the seam3 
together may be mined as ore. 

The Brothers Gold group, also owned by the Meyers brothers 
of Austin and Thomas of Tonopah, is on the  ridge between Hen  
York and Mohawk Canyons on the west flank of the Toiyabes. A 
cropping of hard rock about 85 feet wide and 300 feet long con. 
tains gold values and, as described, may be a part  of the Permian 
volcanic. During the summer of 1948, I-Iomer Black of Reno die 
considerable exploration here in a n  attempt t o  develop ore for a 
large tonnage operation. Be reportsl1Vhat sampling of a 3 2 - f ~ !  
trench on the surface gave a value of $12.50 per ton, with tile 
value of gold and silver contained about equal. Two adits, about 
80 feet and 40 feet in length, were driven into the cliff-like out. 
crop and although some of the first drill cuttings assayed we\!, 
the value of the rock in the  faces finally dropped to about $1 per 
ton. 

.The Hanlon mine, apparently owned by Walter Hanlon of Sari 
Francisco, is in Crane Creek 8.5 miles by road east o f t h e  Re"%: 
River Ranger station. A 1,000-foot adit has been driven in the  
meta-volcanic, following small stringers showing pyrite and 
possibly containing gold values. The adit is on the  creek and is 

"Teizonnl interview. 
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driven southeast into the steep south canyon wall. A good house 
with lean-to addition is near the portal of the  adit. The camp 
~ives  the general impression of being maintained as a hunting 
lodge rather than for mining purposes. 

The Teichart property, localiy known as the Antimony mine 
and owned by Alma A. Teichart and Claire G. Knowles of Sacra- 
mento, is in North Twin River Canyon 5 miles west of the high- 
way. The workings, which have had little or no activity in many 
years, are  on the north side of a precipitous part  of the canyon. 
Little is known about the history of the  property; however, i t  is 
believed little or no production has been made. It appears that  
some work was done here in the early thirties. 

Two adits have been driven on the contact of the granodiorite 
with a ciiabase dike. The upper adit, several hundred feet above 
the creek, follows a %foot quartz vein containing much pyrite 
with some sphalerite, bofnite, and galena. Notwithstanding the 
name, Antimony mine, locally applied to the property, no anti- 
mony minerals were noted. A shallow shaft has been sunk on 
the vei-n a t  the portal of the  upper adit. The lower adit is about 
300 feet long and follows the contact. It appears that  no ore was 
found there. 

On South Twin River, extensive workings and the ruins of a n  
old stamp mill are  reported, but nothing is known about the prop- 
erty except that  i t  is said to have been worked in the twenties. 

In the northern par t  of the  district, the  stone ruins of a n  old 
mill site a t  the mouth of Park Canyon are  a n  excellent landmark 
and indicate the activity of the past. 

The Millett mine is 1 mile east of the Park Canyon mill site, on 
the brow of a ridge overlooking the valley. The dumps of several 
adits may be seen in the granodiorite near i ts  contact with a lime- 
stone pendent to the  southeast. An ore bin and the remains of a 
frame building indicate that  some work was done here in about 
the thirties. The present ownership of the property is not known. 

The Viken claim, owned by Kenneth J. Rogers of Sparks, is in 
the vicinity of the  old Nillett mine. The owner reports tha t  about 
60 feet of the vein was stoped in the early days to a depth of 35 
feet. The ore occurs as narrow quartz seams up t o  10 inches wide 
in the granodiorite and reportedly contains $10 t o  $165 value in  
gold and silver per ton. In addition to the old workings, the 
owner has sunk a shallow shaft  and has done some trenching. 

TheNorth Twin claim, owned by Ben Bowles of lieno, is in the 
south fork of Park Canyon 1 mile south of the old mill site. Sam- 
ples from a n  18- to 20-inch vein in limestone are  said to contain 
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20 percent lead, 15-20 percent zinc, $3 gold, and 20-55 ounces 
silver per ton. The workings consist of a 25-foot shaft  and a few 
shallow cuts. 

The Giant patented claim, owned by Lyster .Farrington of- Bix 
Smoky Valley, is in the north fork of Park Canyon 1% miles west 
of the old mill site. The upper mile of the road to the  property is 
washed out. Couch reports a recorded $10,475 production from a 
total of 245 tons in 1937 and 1941. The property was being 
worked during 1937-1938 and apparently again in 1941. Ore 
shipped ins1937 reportedly116 averaged 
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The town of IIot Creek was apparently quite active in the early 
days. Thompson and West state that  i t  was divided into a n  upper 
and lower camp and each had a stamp mill, although neither mill 
operated much. The town was the property of J. T. Williams and 
was the site of a very elaborate stone building. This building, 
later gutted by fire, was restored in the early 1900's; it still 
stands a t  Hot Creek. It is said that  Williams made a sizeable 
stake from a n  early discovery in the Danville district, with which 
he purchased and improved the Iiot Creek site. The town is 
reported t o  have had a population of 300 in 1868, but is said to 
have dropped t o  25 in 1881. 

Tybo itself is very well described by FIenry G. Ferguson.120 He 
states that  the 2 G lode was discovered in 1871 and a smelter was 
erected in 1872. The company failed in 1879 after most of the 
oxidized ore had been mined and they could slot treat  the  sulfides. 
During the 1872-1879 period, 61,439 tons of ore was smelted 
yielding 11 percent lead, 27.5 ounces silver, and 0.24 ounces gold 
per ton. Ilirector Carpenter states tha t  the  first mill used a 
chioridizing roast and amalgamation which recovered only the 
silver and gold. Later concentrating tables were added to recover 
galena, but when the heavy sulfide ore containing much sphalerite 
was reached with depth, milling ceased. I n  describing this period 
Ferguson'2' reports that  42,000 tons of ore yielded 20 ounces 
silver and 0.12 ounces gold per ton. 

Ferguson goes on t o  state that  several unsuccessful attempts 
were made later to reopen the mine. The latest and of most 
importance was in 1917 by the Louisiana Consolidated Mining 
Company, with Walter E. Trent, president, who took over the 
property from Victor Barndt, Sr. and relatives, and erected a 
bulk flotation plant which closed in 1920. The high zinc content 
of the concentrate was a detriment as selective flotation was then 
unknown. 

The Treadwell-Yukon Company, with the  Bunker Rill and Sulli- 
van Company carrying a 50 percent stoclt interest, took over 
extensive holdings in the camp in 1925 and after unwatering and 
doing considerable exploration constructed-a 350-ton selective fro- 
tation concentrator which began operation on May 13, 1929. W. 
II. Blackburn"' gives a detailed description of the mill and the 

'aGeolog.v of the  Trho  District, Ne~.ntln: University of Nevadn Bulletin, 
Vol. S S V I I ,  KO. 3, August 1, 1933. 

'l*Op. cit., Geology of 'l'yho, n. 13. 
mHlnckbnrn, TTT. II. ,  JIilliog \lethods nnd f:osts n t  tile Lead-Zinc Coneen. 

t m i o r  of the Treail\vill-Xnl<oi~ Coinp:nr?, I.td., a t  Tsbo, Xe~ i ld i r :  U. S. Buren,, 
o t  
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Ferguson states that  he visited the district in the summer of 
1929 and spent three weeks in a preliminary study of the geology. 
He made a second short visit in the summer of 1930. Considering 
the short time spent on the ground, Ferguson presents much 
information and his work is an important addition to the geology 
of the State; however, i t  is hoped that  further work on this are:, 
will a t  some future time be undertaken. He states: 

The structure of the Tybo district is complex, and the 
writer is by no means satisfied that  in the short time 
available for the work he has been able t o  make a n  ade- 
quate explanation of all the facts observed. 

Properties. The Tybo mine itself is now owned by Herman 
Budelman, Fred Ninnis, and Philip R. Bradley, Jr. of Tonopah 
and San Francisco, who took it over from the Treadwell-Yulton 
Company in about 1947. The principal workings are  along the 
2 G fault as practically all the  ore mined has come from tabular 
bodies along this structure. The fault-vein has been explored for 
about 2,500 feet along its strike and to a depth of 1,310 feet. As 
per information ohtained from V. J. Barndt, after  Ferguson's 
report, the company sunk the Hales shaft  from the 860-foot level 
t o  the 1,310-foot level and drifted on the 860-, 1000-, 1160-, and 
1310-foot levels. I n  referring t o  the ore bodies the Hales shaft is 
used as reference and ore east of the Kales shaft  is known as the 
East  ore body and that  west of the shaft  is known a s  the West ore 
body. Barndt states that  the ore raked to the east a s  i t  went 
down and the East  ore body was stoped above the 1310-foot level. 
The West ore body was mined t o  a depth of 1,010 feet and was 
longer on this level than on the 860-foot level. Grab samples from 
a 10- to 12-foot winze on the 1010 level are  reported t o  average 
10.4 ounces silver, 6.1 percent lead, and 7.9 percent zinc per ton. 
I t  is said that the water fiow a t  this point was heavy. An average 
of 138 samples on the 1,010 level gives 10.0 ounces silver, 6.6 per- 
cent lead, and 6.8 percent zinc. The last short test-hole drill 
samples of the east face of the 1,310 level average 3.8 ounces 
silver, 4.4 percent lead, and 3.7 percent zinc. 

V. J. Barndt, of the  original Barndt family, lives in Tybo and is 
the most recent lessee of the Tybo mine. He has been familiar 
with the  area since childhood days and has the assay results of 
much sampling done during the latter part  of the company's 
operation, plus many maps of the mine. 

With a good State highway t o  the smelter a t  McGill, there 
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appears to be'& opportunity t o  find profitable silver ore by explor- 
ing the walls in the vicinity of the old rich stopes in the oxidized 
zone. 

The Dimick mine, owned by E. S. and V. J. Barndt, lies west 
of the Tybo mine workings. Little is known about the history of 
the property and Ferguson believes the  production was probably 
small. I n  describing the ground he states: 

The lode follows the Dimick fault, which in 'the devel- 
oped area has Pogonip limestone on the north and rnas- 

J ~ i v e  dolomite, of the Lone Mountain dolomite, on the 
south. Narrow dikes of sheared and brecciated por- 
phyfy occur in places along the fault plane. 

The Uncle Sam fault lies between the Tybo workings and the 
Dimick. Ferguson states : 

I t  is possible that  post mineral m ~ v e ~ e n t  on the Uncle 
Sam fault  has .depressed the horizon of the  ore and that  
exploration of the Dimick fault  in depth nlay eventually 
be desirable. 

Ferguson's map indicates nearly 1 mile of workings off the two 
sh,;fts, about 200 feet apart. In addition to the workings mapped, 
an unknown footage is inaccessible. 

The Swarbrick prospect, owned by the East  Tyho Mining Com- 
pany and controlled by W .  S. Larsh of McGill, lies east of the 
Tybo mine on the continuation of the 2 G fault. The only reported 
production has been 1% tons of sorted ore that  contained 130 
oiinces silver and 60 percent lead per ton. Ferguson states, "The 

workings are  along the 2 G fault and consist of a tunnel 
about 500 feet in length and several smaller tunnels and pits, 
vhich prospect the 2 G fault for a distance of about 2,000 feet 
westward from the  point where it is  cut off by the fault along the 
front of the range." The 500-foot adit exposes a few narrow 
widths of only slightly oxidized galena. 

The Ramona group of six unpatented claims, owned by R. R. 
Redenbaugh and others, lies on the hillside north of the Tybo 
camp. Ferguson describes the property, "A tunnel 100 feet to 
the east follows for 100 feet a two-foot zone ill a shattered par- 
$yry dike. Along this zone manganese oxide, probably orig- 
inally present a s  a carbonate, has replaced the porphyry. The 
~irike is N. 60" E. and the dip is 70" N." It is reported that  a 
few hundred tons of a manganiferous silver-gold ore was shipped 
to McGill during 1940-1941. 

13 
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The A. & B. and M. & M. mercury mines a re  nearly adjoining 
properties on opposite slopes of the Hot Creek Range near its 
crest about 6 miles north of the Tonopah-Ely highway. The 
properties are  owned by Lorena Peterson and the Buckley estate. 
The Petersons live on the M. & M. group and are  presently operat- 
ing i t  on a small scale, using two pipe-retorts. Bailey and Phoenix 
show a production of 250 flasks from the two groups. They state: 

Cinnabar was discovered on the crest of the Hot Creek 
Range in argillized rhyolite in 1929, and in 1934 J. Y. 
Anderson and H. Iiuckley discovered cinnabar float mid- 
way between Warm Springs and Tybo on the western 
side of the Hot Creek Range. Since that  time two prop- 
erties, the A. & B. and M. & M. mines, have been inler- 
mittent producers in the area. 

The rocks in the quicksilver-producing area consist of 
interbedded, flat-lying tuffs and fiows of Tertiary Age. 

The Ophir and Dexter, also known a s  the Rattlesnake mine, 
owned by W. L. Wiswall and others, is in the Keystone area ill 
Rattlesnake Canyon 5 miles a i r  line north of Tybo Canyon. This 
property has several old shafts up to 150 feet in depth, none of 
which are  in operating condition, and several hundred feet of 
laterals. Couch shows a production of $4,789 from 239 tons 
shipped by the owner during 1941-1945. It is reported that the 
ore contains silver with tetrahedrite and no gold. The ore bodies 
a re  found in limestone. 

The Dominion group of two patented and a few unpatentett 
claims is owned by V. J. Barndt. The property is up the canyon 
from the Ophir and Dexter and has similar mineralization. Work- 
ings are  reported t o  consist of two 100-foot shafts and a short 
adit. Barndt reportedly shipped about 300 tons from the dumps. 

A building-stone quarry, 7 miles up Rattlesnake Canyon fronl 
the Wiswall property, is owned and operated by Barndt and 
Crouse of Tybo. I n  the fall of 1949 they were mining a banded 
rhyolite for  use as building and flagstone material. The rhyolite 
is a fine even-grained rock difficult to distinguish from sandstone. 
The banding is nearly flat and occurs in shades of white, grey, 
pink, brown, and green. 

The Uncle Sam patented and six unpatented claims, owned by 
Bonny Ornelas and others of Tonopah, lie on both sides of the Hot 
Creek canyon about 2 miles west of the Hot Creek ranch. Some 
work was done here in the early days of the district. During the  
past few years, the present owners have built two short sectioi! 
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of road to the workings and have done additional exploration on 
a north bearing shear in limestone. The ore is somewhat spotty 
and contains both sulfide and oxidized silver minerals. The own- 
ers report a small shipment that  contained about $9 per.ton in 
silver with some gold. 

UNION (Ione, Berlin, Grantsville) 

The Union district covers the area near and between Ione and 
Grantsville. It lies in the Shoshone Mountains, a narrow range 
on the w,est side of the Reese River Valley. The mining proper- 
ties are  situated a t  elevations ranging from 6,500 to 8,000 feet 
and are usually accessible by fa i r  dirt  roads. The nearest paved 
road is U. S. Route 50 which is about 30 miles fromIone a t  a point 
near Eastgate, and about 55 miles distant a t  Austin. The roads 
connecting Ione with the highway are  improved dirt  roads, ordi- 
narily in good condition. Weather conditions will usually allow 
year-around work, although some properties may be temporarily 
inaccessible due to drifting snows. Water for domestic purposes 
is readily available in most of the district; however, enough water 
for milling can be found in only a few places. 

Ore h a s  discovered in the Union district in 1863 by P. A. 
Haven. The district was sstbsequently organized, and the towns 
of Ione and Grantsville were established. Nye County was sep- 
arated from Esmeralda in 1864 upon petition by the miners of 
the community, and lone was designated as the  first county seat. 
Two mills were built to treat  the gold and silver ores of the dis- 
trict. The Pioneer; a 5-stamp mill on the lower outskirts of Ione, 
was appkrently to be used on ores originating a t  Ione; however, i t  
appears that  it ran very little until the latter part of the century 
when i t  was used for Berlin ore. The Knickerbocker mill, with 
20 stamps ana 6 roasting furnaces, was located about I mile south 
of Ione and treated the Grantsville ore until 1869 when the activity 
of the district temporarily subsided. In 1867 the county seat was 
moved from Ione to Belmont. This, coupled with the decrease in 
mining activity, was a hard blow to the community. Grantsville 
again came to life in 1878 and, as per Thompson and West, had a 
population of 800 and listed 42 business establishments including 
a brewery and newspaper. The Union district has had an inter- 
mittent production from the gold, silver, and lead mines since 
those early days. Mercury was discovered near Ione in 1907 and 
as per Bailey and Phoenix, 10,000 flasks were produced prior to 
1920. Since that  year, the production has been about 50 flasks 
annually. 
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Geology. Information from Muller and F e r g u s o n 1 2 ~ i s t s  Car- 
boniferous volcanics as the oldest rocks in the district. The Berlin 
mine and part of the Richmond, 1 mile east of Berlin, are  in this 
formation, which is commonly referred t o  a s  meta-andesite or 
greenstone. These old volcanics are  overlain by a Triassic series 
of slates, conglomerates and limestones. The Grantsville mine 
and part  of the Richmond a re  in this later formation. The sedi- 
mentaries have been intruded by a n  aplite near ~ r a n t s v i l l e  and 
by a small granodiorite stock 1 mile south of Ione. Small expos. 
ures of the granodioirte were found northeast of the Xnicker- 
bocker tailings. The latest formations are  Tertiary flows of 
rhyolite and andesite with which a re  associated the mercury 
deposits southeast of Ione and the high-grade stringer goltl 
deposits northwest and northeast of Ione. The Tertiary lavas are 
found on the east side of the range for the full length of the dis- 
trict and extend to the west side near Ione and a t  Grantsviile. 
The high-grade gold stringers 1lorl21west of Ione have fed nearby 
placer gravels that  have been worked intermittently since about 
1.909. Although silver, gold and mercury have been the principal 
economic metals of the  district, the Alexander mine a t  Grants- 
vilie has produced large quantities of lead, copper, and zinc. 

The Shamrock mine is 1 mile southeast of Ione a t  an elevation 
of about 7,500 feet. It is comprised of several unpatented and 
eleven patented claims, including the  Indianapolis which has a 
production record dating back to 1867. Since 1888, production 
has been small and intermittent, being made principally by lessees. 
Total recorded production is $107,000. A cyanide mill constructed 
in Ione in 1924, was changed t o  a table concentrator in 1929; 
however, a 17-ton trial rim is reported to have been the total ore 
milled. The mill building still stands, nearly all equipment having 
been since removed . The mine and mill building are  owned by the 
Shamrock Mines Company of Salt Lake City, Utah. 

The Shamrock ore occurs in a narrow band usually under 18 
inches wide in about 4 feet of quartz in Tertiary andesite. Values 
are  principally silver, the  silver t o  gold ratio being approximately 
400 to 1 by weight. The vein strikes northwest and has been 
explored intermittently for several thousand feet. Production 
has been principally from the Indianapolis claim which has a 
200-foot inclined shaft with about 1,000 feet of laterals. As stopes 
have been gobbed with waste, i t  is difficult to estimate the actual 
- 

':,per g11s011, IT. G. nucl 31ul!er, S. \TT., S t r u c t u r a l  Geology of the EInwtliorlru 
snil 'l'onop;~!~ Qnnilr;ingiles, Srrniia: 1'. S. Geol. Slirrcy Prof. Fnper 216, PI:itu 
13, 19-10. 
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amount of minikg done. Several shafts have been sunk along the 
vein northwest and ilownhili from the  Indianapolis, the lowest 
important opening being an adit on the  Crown claim having about 
2,000 feet of workings. George Bond and James Ford of Ione, 
have done much of the recent leasing on the Shamrock and a re  
rery familiar with the  workings. 

The North S ta r  patented claim, also known a s  the Phillips 
mine, is a fraction in the  Shamrock group of patented claims near 
their southeast end. The property is owned by Mrs. J. C. Phillips 
of Repo and C. L. Stephenson of Los Angeles. A 300-foot shaft 
on the North Star  claim caved to within 50 feet of the surface 
during the earthquake of 1932, making the workings only acces- 
sible through the Indianapolis shaft  on the  Shamrock ground. 
~l though Phillips made a living off this property fo r  many years, 
shipments were probably small and no production is  recorded. 
The ore is the continuation of the vein on the Indianapolis and is 
reported to be from 4 inches to 2 feet wide, averaging about $22, 
principally in silver. Like the adjoining property, the vein occurs 
in Tertiary andesite. Besides the caved shaft, the  North Star  has  
two other shafts, one 50 feet deep and the other 100 feet deep. 
The latter, equipped with a hoist and headframe, is near the old 
eared shaft and was sunk by lessees who are  reported t o  have 
shipped ore during World War TI. 

The Bald Mountain Bill property, also known as the Black Dia- 
mond or Brown Derby, is about 1 mile northwest of Ione on the 
southern slope of a bulge in the Shoshone Range. The claims 
were originally located about 1907 by J. K. Bryant and later 
abandoned. In the late twenties they were relocated by Bill 
Culver, from whom the property obtained its name. I n  1941 the 
claims were purchased by the original locator, Bryant, who is t'ne 
present owner and lives in  Reno. A little gold production has 
been made from high-grade stringers and pockets, which occur 
in Tertiary rhyolite and are  usually associated with jasper. 
Undoubtedly the weathering of these high-grade stringers a re  the 
source of the gold placers lying adjacent to and below the prop- 
erty. As is so common with bunchy high-grade occurrences of 
this type, most of the work has been done in several relatively 
shallow shafts, the most recent of which is equipped with a good 
headframe. The work also includes an 80-foot drift-adit. 

The Gold ITuggett Placer group of 11 claims, containing 1,760 
acres, lies below the  rhyolite gold deposits northwest of Ione. 
The ground was located in 1948 and 1949 by Joe and Frank Bas- 
tian of Round Mountain, and William B. Pate of Tonopah, who 
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sunk several test holes 35 to 90 feet in depth. No large boulders 
were found in the  test holes. 

That part  of the  placer lying north of the Ione road, and nearer 
the stringers of gold ore in the rhyolite, was recently tested.lx' 
An area 300 feet by 2,400 feet t o  a depth of about 1 foot averaged 
$1.25 per cubic yard. A caliche is  found a t  this depth and acts as 
a false bedrock fo r  the  better-grade gravel. A test was made on 
a well in Ione Canyon during which 100 gallons per minute was 
pumped for 3 hours with no noticeable lowering of the  water 
table, thus indicating available sluicing water. 

The Ward mine is in and near Becker Canyon on the east side 
of the Shoshone Range, about 5 miles west of State Route No. 21 
and 11 miles northwest of the Reese River Ranger Station. I t  is 
a t  a n  estimated elevation of 7,500 feet. Gold mineralization was 
discovered on the property in 1906 by J. M. Ward and, after being 
abandoned and relocated several times, the group of six claims 
now belongs to Arthur J. Ward of Reese River and T. W. Johnson 
of Los Angeles. The only production has been $3,800 in gold and 
silver, recovered from 200 tons milled on the property in a small 
Straub mill during 1935-1940. The ore occurs in narrow seams 
of shear zones in Tertiary rhyolite. The seams average only 
few inches in width and often occur in near enough proximity to 
allow two or more to be mined together. At the south end of the 
group, 600 feet of drifting has been done in eight adits on the 
shear zones. At the north end, about 100 feet of work has been 
done in two adits on what appears to be a wide low-grade zone. 
Here the seams are  more frequent and it is  reported that  a 20-foot 
width assays $6.60 in gold and silver. It appears that  the best 
possibilities for  the property lie in the development of a large 
low-grade deposit. Improvements consist of a sheet iron corn- 
pressor building and a 3-room liouse. Reeker Canyon has silfi- 

cient water fo r  about a 200-ton mill. 
The Copper King group, located in 1939 by Harold P. Newman 

of Ione, is on the west slope of the Shoshone Mountains a t  an eie- 
vation of about 7,500 feet and about 4 miles south of Ione by road. 
Minor old workings on the proper ty  indicate that  i t  was firs! 
discovered during the early days of the district. The valuable 
minerals are  those of copper occurring a s  sulfides and carbonate.3 
in east-west shear zones in Triassic schists, slates, and quartzites. 
A faulted segment of granodiorite about 50 feet wide was found 
within a few hundred feet of the working. The ore zones are 
exposed for widths of only a few feet, further exploration being 
- 

 personal inter~ievi. with F. D. Slinclr. Glnidor;l, C:lliforiiia. 
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necessary to detkrmine the full extent of the  copper mineral-. 
ization. As the ore appears to be of good grade in the zones a s  
exposed, further exploration may find ore bodies of economic size. 
Workings consist of an old 45-foot inclined shaft, a 120-foot adit 
and several open cuts. In 1948, 2 miles or road were built with 
a bulldozer and the owner plans to build another one-half mile 
mhich will complete the road to the workings. 

The Berlin mine lies on the west slope of the Shoshone Moun- 
tains a t  a n  elevation of 7,000 feet, about 5 miles south of Ione. 
The property is owned by the Nevada Company of which J. G. 
Phelps Stokes of New York is president and J. M. Ifiskey of Reno 
is manager. The mine was purchased by the Nevada Company in 
1898 from Bell and Bray, who are  reported to have produced 
about $72,000 from the milling of an estimated 6,000 tons of gold 
and silver ore at the Pioneer and Xnickerbocker mills near Ione. 
Shortly after the transaction, the mills were moved to Berlin and 
additions made t o  increase the size to 30 s t a m p s ;  ore treatment 
mas by amalgamation and vanner concentration. In 1908 the 

operty was sold under a mortgage arrangement to the Goldiieid 
lue Eell Company and in the following year the mill was shut 
own. Apparently the requirements of the agreement were not 

met as the Nevada Company foreclosed in 1928. 
During the last Berlin mining operations, in 1909, good grade 

ore was mined to the side line of the  property. The Nevada Com- 
pany purchased the adjoining claim and in 1948 an attempt was 
made to get into the old workings. The Diana adit was extended 
900 feet and an inclined winze connection made with a n  old partly 
caved exploratory lateral of the 4th level off the Berlin shaft. 
IIowcver, after working through about 900 feet of this lateral, 
heavily caved ground was encountered near the old stopes and the 
~oork. was abandoned. In 1938, and again in 1948, the company 
also did some surface bulldozer exploration. Some underground 
exploration was done in 1950. Reported Berlin production is 
$849,000 recovered from about 85,000 tons, giving a n  average 
yield of $10 per ton of ore.. 

The Berlin ore occui-s as a quartz vein filling, usually 2 to 3 feet 
wide in Permian(?)  meta-andesites often referred to a s  green- 
stones. As per Daggett,l2G the ore is extensively faulted in two 
directions, making segments terminated on all sides by fault 
planes. The vein segments strike northeast and dip a t  an average 
of 45" SE.; they are  believed to be parts of more than one vein. 

'mU%ggett, E., Extraordinar7 Faullillg n t  the Rerlin Mine, Nevticin: Trans. 
11. I, 11. P3. 3907, up. 297-309, 1.908, 
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The sulfide content of the ore is reported to be about 2 percent. 
containing sulfides of iron, copper, lead, zinc, and antimony. 

The Berlin mine was worked from an inclined shaft, with eight 
levels, to a vertical depth of about 360 feet. Most of the working* 
a re  now inaccessible. Although the mine has about 3 miles of 
laterals, which is considerable fo r  the amount of ore removed, the 
maps indicate large virgin areas that  may, with proper geologic 
guidance, be found to have segments of commercial ore. 

Berlin improvements consist of a camp with several good build. 
ings, including the mill building, and a water supply sufficient for 
a small mill. The mill was stripped of stamps and other equip- 
ment during World War  11. 

Mr. A. M. Smith of Carson City reports that  during the years 
1911-1914 he operated a 50-ton per day cyanide leaching plant 
on the Berlin tailings. He states that  he worked 6 months out 
of the  year and averaged 35 to 40 tons per day. The tailings con- 
tained $2.25 t o  $2.65 per ton and he recovered about 80 percent 
of the  values. Water fo r  the plant was piped from Knickerbocker 
Springs 6 miles distant. 

What is commonly known as the Bowler mine, but part  of the 
Berlin property, is less than 1 mile north of the Berlin camp. 
Here, flatly lying veins of 2 to %foot width have been extensively 
worked from a n  adit and shallow shafts having several hundred 
feet of total workings. All openings are  accessible, although no 
work has been done in recent years. The ore occurrence is like 
that  a t  the Berlin. 

The Richmond mine is situated in Union Canyon, about 2 miles 
southeast of Berlin, a t  an elevation of 7,400 feet. Sufficient water 
for  milling purposes may be obtained in this canyon, about 1 mile 
below the mine. The property is par t  of the Nevada Company 
holdings in the area. Although Union Canyon was probably set- 
tled in 1864, the same time as Grantsville and Ione, little is known 
regarding the early work a t  the Richmond mine. During the last. 
40 years, all the  work has probably been done by lessees who 
shipped an estimated $30,000 of ore. Since 1946, the  mine has 
been under lease to Harold P. Newman who installed a 15-ton 
capacity gravity-concentration and flotation mill about 1 mile 
below the mine in 1948. The Richmond ore occurs a s  a fissure 
quartz vein in both Permian(?) greenstone and Triassic calcare. 
ous sediments. The ore minerals are  tetrahedrite and galena 
which are found associated with pyrite and although most of the 
ore has come from near the  surface relatively little oxidation 

as taken place: The vein is faulted in segments much the same as 
Berlin except tha t  not enough work has been done to deter- 

the frequency of the faulting. The ore is from 1 to 4 feet 
and occurs in shoots which a re  reported to assay from $30 

60 per ton. Although the Richmond has about 2,000 feet of 
han half of this is on the ore. From recent work 

Cone' on the property i t  appears that  careful geologic mapping, 
coupled with a little trenching, could trace more of the vein on 

e surface a t  relatively little cost. 
The Doonan property, a gold prospect owned by Mrs. Albin L. 
elsori of Gabbs, is situated about 1 mile northeast of Berlin a t  

elevation of 7,500 feet. It is said to have a 75-foot inclined 
shaft and a 50-foot trench on two veins. No production has been 
made from the property. Improvements consist of a cabin in 

The Grantsville mine, also known as the Alexander and Brook- 
or Silver Palace, is owned by E. H. Berryman and B. Cisilini 

Gabbs and Ione, respectively. A 50-ton Diesel operated flota- 
on mill on the property is owned by I ra  L. Kent of Fallon. The 
,ope& is a t  6,900 feet elevation and lies about 10 miles by fa i r  
ad south of Ione. Water is obtained from the mine workings, 

although recent diamond drilling encountered a flow of water just 
uth of the camp. 
Thompson and West credit P. A. Haven with the discovery of 

the mine in 1863. At that  time the property was known as the 
Great Eastern. I t  is reported that  the Knickerbocker mill, the 
io~indations of which may be seen 2 miles south of Ione, was built 
to treat the Great Eastern ore. This mill operated from 1864 to 
1869. Whitehilll" states that  in 1877 the claims were relocated 
by P. Lefler and sold to Manuel San Pedro a n d  others, who 
atented the claims and organized the Alexander Company. A 

stamp mill was built a t  the mine and began operation in 1878. 
ompson and West state that  the mill was enlarged to 40-stamps 

following year the camp had 800 inhabitants and 
ses, including a newspaper and a brewery. News 

items'" state that  the  total operating cost in 1880 was $9 per ton. 
The following year the property was sold fo r  $572,000 and in the 
early 1900's the mine changed hands several times. Couch shows 
the recorded early day production, from 1866 to 1891, as $1,208,- 
632 from 37,988 tons. 

13'l177'hitellilI, TI. 11.. it11 Sl:ite 3Iinernlogists 13epo?l, 1878. 
vmEnginecl.ing :iilrI \filliirg .Tonrn;ii (clippilig file iil Rureao office.) 
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Atinera1 Resources (1922) reports that  the Webster Mines Cor- 
poration, a n  association of W. J. Webster with Seeley Mudd, 
operated the mine for a short time. John Burgess pumped ot~t 
the Alexander shaft and made a complete examination of the mine 
a t  that  time. 

Later in the twenties, J a y  A. Carpenter, in partnership with a 
Mr. Bray, operated the mine fo r  a few months. The oxidized ore 
from the  upper levels, which had a higher silver content, T V ~ ,  

treated in a cyanide leaching plant. Mr. Carpenter then sold out 
to Mr. Bray who converted the  mill t o  flotation and mined s u l f i ~ l ~  
ore from below the main adit level. The property was then idle 
for  several years, during which time the present owners pur. 
chasd the claims a t  tax sale. 

I n  1939-1940, W. J. Barrows, operating.as the Silver Palace 
Mines, installed a 50-ton flotation mill, which is now on the prop. 
erty, and treated 12,233 tons of ore during the latter nine mont!,~ 
of 1941. Making a bulk concentrate, containing silver, lead, zinc, 
and copper, this company produced about $100,000. The property 
was shu t  down and, in 1942, I ra  Kent of Fallon took over the mi]) 
for  outstanding bills. He operated for a 'short time and wn?; 
followed by the Rex Mining and Rlilling Company of Reno. So 
record of production was found for either of the latter two opera. 
tions. 

The Alexander and Brooklyn Mines Company, with E. D. Fel& 
man as president and Clyde Collins of Carson City as consulting 
engineer, began operations in 1945 and, as per informatior, 
obtainable, received about $50,000 from concentrates t o  the mid. 
dle of 1947. Data of three months operation in 1947 show 4,450 
tons milled, containing 5.15 ounces silver, 0.80 percent lead, an{! 
1.87 percent zinc per ton. Fifty-five tons of concentrates prq. 
duced averaged 308 ounces silver, 42 percent lead, and 12 percent 
zinc per ton. During this period, mill extraction averaged 76 per. 
cent for silver and 72 percent for lead. Silver extraction dropped 
during the latter part  of this period and it is understood that the 
operation was running without adequate supplies. All this ore, 
except 193 tons mined underground, came from dumps. The su!. 
fide ore on the lower levels is extremely hard and the ore which 
was mined from development headings cost .$26 per ton. Litt!e 
actual stoping was done. 

The ore occurs as replacements in triassic limestone. The 
bodies are  irregular and sometimes as much as 50 feet wide. Thp 
division between the oxidized and sulfide ores is approximately 
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:he lower or fifth'adit level. I n  some areas the sulfide ores con- 
:sin considerable zinc, especially a t  greater depths. Some dumps 
$bow much scheelite and high-grade specimens have been found; 
),owever, recent sampling showed the best rock, to contain 0.2 
rercent WOs. 

The workings consist of five'adits connected with a vertical 
Skift'having three levels 50 feet apar t  below the lower adit. The 
!ast underground work was done on the lower levels, below the 
rater table. These workings were unwatered in 1949 by the 
~oronapo-Copper and Zinc Company (the Mudd interests) which 
?lade a complete examination of the mine and also did some 
reconnaissance diamond drilling in the area. 

The workings mentioned, total over 1 mile and a re  sometimes 
referred to as the Alexander. Across the canyon is an inclined 
.<haft, with considerable work, now partly filled with tailings. 
This shaft is known as the Brooklyn. It is believed that  little or 
no work has been done here for many years. 

The camp has several buildings in good condition and machin- 
ery facilities for mining are  about as they were during the last 
operation. A well was developed by the diamond drilling near 
!lie camp and may be expected to help the water supply in the 
*vent of future operation. 

The Coronado Copper and Zinc Company of Los Angeles; Mr: 
Benjamin H. Sheahan of Reno, the engineer in charge of opera- 
:ions for the Alexander and Brooklyn Mines; and Mr. Clyde Col- 
lins of Carson City, are probably the most familiar with the 
&entialities of the Grantsville property. 

A fluorite prospect located in 1941 as the Allied group by Roy 
C. Ames of lone, is situated 1% miles southerly of Grantsville, 
'jetween Grantsville and Milton Canyons. Twenty-nine tons of 
acid grade ore was shipped by a lessee in 1948. The area has 
been classified by Muller and Ferguson as Triassic dolomite. 
pockets and bunches of fluorite occurring along a shear in a silici- 
fied zone have been opened by minor surface workings. The best 
exposures are  in two pits, one 15 feet long and 5 feet deep on 4 
feet of fluorite, and another 6 feet long and 8 feet deep on 3 feet 

fluorite. 
Another fluorite property, owned by L. E. Murray of Grants- 

rille, adjoins the north end of the Ames ground and extends north- 
;westerly along the ridge toward Grantsville. Discovery has only 
recently been made, and cuts and trenches expose the mineral. 

An antimony prospect in Milton Canyon 2% miles south of 
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Grantsville, consisting partly of patented claims, is owned by E. iiicksil&"&ine, is situated a t  the head of Sheep Canyon near 
H. Berryman of Gabbs. The ore occurs as stihnite somewhat e crest of the Shoshone Range a t  a n  elevation of 7,800 feet. 
disseminated in a silicified zone of limestone which may be tbc. he mine is about 5 miles by road southeast of Ione. The prop- 
continuation of the same zone of silicification noted on the Arnea ty is owned by Mrs. B. Cislini of Tone and the estates of S. 
fluorite property about 1 mile to the north. A 20-foot shaft anr$ ,ompa and J. M. Doonan. Discovered in 1907, the deposit was 
several trenches are  the only workings. John Heizer of Lovelock urchased by the Nevada Cinnabar Company of Salt Lake City 
thoroughly sampled the  ground during the summer of 1948. An 1912 and produced 3,462 flasks of mercury, from 1914 t o  1918, 
attempt to diamond drill the ground was made a t  the same time a 50-ton Scott furnace erected by the company. The mine has 
but, after the drilling of two short holes a t  excessive cost, t h  een idle since then, except for the period of high mercury market 
drilling was abandoned. wing World War  11 when lessees treated hand-sorted ore in a. 

A prospect owned by L. E. Murray of Grantsville, is situated pipe retort. Total production has. been about 4,200 flasks of 
one-half mile north of the camp a t  a n  elevation of 7,400 feet. The ercury. Tertiary volcanics, principally pyroclasties, make up 
ore is  reported to occur in a 30-inch vein between limestone and e rocks in the area. The youngest unit, a dacite flow, is in fault  
andesite. A sample, representing sorted ore, assayed 0.28 ounce8 ntact with a partially silicified rhyolite agglomerate in which 
gold, 4 ounces silver, and 6.5 percent copper. The workings con. i e  ore occurs. The fault  strikes northwest and dips about 45" 
sist of a 25-foot shaft  and 20-foot adit. '. The only known ore body was mined from the rhyolite 

Mercury Properties. Edgar H. Bailey and David A. Phoenix glomerate beneath the fault and occurred in a series of frae- 
in their bulletin, Quicksilver Deposits in Nevada, published by .es roughly paralleling the fault. The ore was mined by two 
the Bureau in 1944, give detailed information on the  mercury ge glory holes, tapped by adits having a total length of 750 
deposits; therefore, nearly all data on these properties have been t. In addition, a large number of shallow pits have been dug 
taken from their report. ,., ng the northwestern extension of the fault, and two short 

The Mercury Mining Company mine, owned by the  3. C. Brad- rospect adits have heen driven across the canyon from the fault. 
ley Mining Company of San Francisco, is a t  the head of Shamrock appears that  further exploration along the southeastern exten- 
Canyon 2% miles by road southeast of Ione, a t  an elevation of n of the fault is justified. It is reported that  some processing 
7,800 feet. The deposit was discovered in 1907 by J. L. Workman Al~ipment and several buildings remain on the property. 
and purchased by the Bradley Company in 1923. Total produe- The Two Injun mercury prospect, discovered in 1940 by the 
tion is  7,290 flasks of mercury and, except for recent years, 40 t o  yesent owners, Ben and Trueman Collins, lies about 1 mile west 
50 flasks have been produced annually since 1925 by varioils of the Mercury Mining Company mine in a small southerly tribu- 
lessees. I ts  only rival for total production has been the Corclero :ary to Sheep Canyon. Although the owners erected a single pipe 
mine in northern Humboldt County, opened 20 years later. The the property has no known production. Cinnabar occurs 
rocks in the area are  Triassic calcareous shales with some lime- dissemenated crystals in the gouge of a northerly trending 
stone intruded by and faulted against Tertiary volcanics, princi. it zone in silicified limestone and conglomerate. Exploration 
paily rhyolites. The mercury occurs as cinnabar, the main ore sists of several scattered trenches. 
bodies being found in the  folded and faulted calcareous shales near he Yellow Cat mine, also known as the  Golden Fleece, is a 
two parallel and nearly vertical faults. The workings consist of 11 mercury mine a t  the head of Shamrock Canyon about one- 
four large glory holes from which the only ore bodies of apprecia- f mile north of the Mercury Xining Company mine. It is 
ble size were mined, connecting adits having a total of 3,400 feet ed by John Connolly of Tonopah and reportedly a small pro- 
of laterals, and several smaller pits and minor workings. The ion has been made by lessees. Cinnabar occurs in high-grade 
large ore bbdies apparently bottom in the glory holes and the lets and lenses in an irregular northerly trending shear zone 
underground exploration indicates no others. The camp is sit"- Ariassie interbedded shales and limestones. Expioration con- 
ated a t  a spring and is reported to have one house i n f a i r  condi. sts of a shallow shaft with about 150 feet of laterals. 
tion. The San Pedro mercury mine, owned by 1-1. R. and Ella Hum- 

The Nevada Cinnabar mine, formerly known a s  the Shoshone rey, S. Chiatovich, and E. J. Shirley, is on the summit of the 
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Reese River-Grantsville pass a t  a n  elevation of 7,600 feet. The The ~ a h m o n i ( r ' p r o p e ~ t ~  is now held by location as the Sylvan- 
property was discovered in 1941 and later worked by lessees who ite group by Clinton M. Du Bois of Los Angeles. Little has been 
produced about 42 flasks of mercury. The cinnabar occurs in a done here since the sinkirig of the 500-foot shaft  and all surface 
tuff  containing boulders of rhyolite, conglomerate, argillite, an(! structures have long since been removed. The owner states that  
other rock types; i t  is overlain by rhyolite and andesite flows. A some $32 ore was found on the 65-foot level. 
50-foot vertical shaft in the tuff exposes ore that  is reported to  About 12 miles east of Lathrop Well is a northerly trending 
average 12 pounds of mercury per ton near the surface, but only belt of travertine occurring in Cambrian limestone. About one- 
about 4 pounds per ton a t  the bottom. Several power shovel half mile north of the highway, Walter Dane of North Las Vegas 
trenches aggregating about 800 feet in length, dug in the vicinity and Frank Beam of Tonopah have done some open-cut work along 
of the shaft, failed to expose the continuation of the ore. No low] a weg-exposed vein of travertine, 4 or 5 feet wide. They have a 
control for the ore was found and i t  is suggested that  it may he small cabin in good condition on the property. 
a n  old f umarolic vent. Another travertine deposit on this same general belt lies about 

WAHMONIE 2 miles south of the highway. The material, here exposed in cuts, 
The principal part  of the Wahmonie district lies about 50 miles is about 5 feet wide. There is no record of shipment from either 

by road east of Beatty, or 20 miles northeast of Lathrop Well on of the properties in this area. 
the Beatty-Las Vegas highway. The nearest water is Cane The Lucky group, a copper prospect about 3 miles east of 
Spring, about 5 miles southeast. Principal past activity has been Lathrop Well and 1 mile north of the highway, was discovered by 
in an area of slight relief a t  a n  elevation of about 4,500 feet. Claude Looney in 1946. The copper occurs largely as the carbon- 

The Horn Silver mine is mentioned by Sydney H. Ball; there. ate in an easterly shear zone in quartzite traceable fo r  about 500 
fore, exploration here was prior to his field work in 1905. The feet and having an average width of 1 to 4 feet on the surface. 
district was rediscovered in the twenties, and a strike of high. Early in 1950, Tom Beard of Las Vegas had several men working 
grade silver-gold ore, by McRea and Lefler in 1928, caused con- here driving a drift-adit which was then in 140 feet. A trial 
siderable excitement. Engineering and Mining Journal of that. shipment of the ore had been made but returns had not yet been 
time carried an article stating that  about 3 weeks after  the strike received. 
the camp had a population of 200, and more were arriving daily. WASHINGTON (San Juan Canyon) 

The Wingfield interests sank a 500-foot shaft here; howevel.. The Washington district covers a small part  of the Reese River 
only minor ore shipments were made from the  area. side of the Toiyabe Range bordering Lander County. I t  is about 

Geologu. Early Tertiary intrusives, largely monzonite por- 10 miles from the Reese River by rather poor road and from this 
phyry, and later basalt flows are  shown by Ball to be the prin- point is an equal distance from U. S. Route 50 by improved dirt  
cipal rocks in the immediate vicinity of the old camp of Wah. road. Hilll") states that  discoveries of silver ore were made in 
monie. Rhyolite intrusions a re  found locally in the granitic 1862 and 1863, but that  only minor work was done in the 
porphyry. Farther south on both sides of the highway, Cambrian early days as the base character and the low grade of the ore 
limestone arid quartzite, classified by Ball as Prospect Mouritain made its mining uneconomical a t  that  time. San Pedro Canyon, 
formations, are  the only rocks in evidence. Mineral deposits now known as Washington Canyon, and San Juan Canyon to the 
here are  found associated with shear zones in the sediments. One south, a branch off Cottonwood Canyon, are the only areas of 
copper prospect and several occurrences of travertine were note($ appreciable activity. Some silver ore was'shipped from Wash- 
in this area. Along one northerly trending shear near the south ington Canyon in 1918-1919 and lead ore shipments were made 
end of the Spector Range the mineralizing activity is still jn from San Juan Canyon during the summer of 1948. Production 
progress. A small hole in the rock is presently emitting warm from the district has been only minor. 
water vapor. Geologu. As indicated by Hill,l:'u this area of the Toiyabe 

Properties. Nothing is known about the old Horn Silver mine Range is made LIP of Cambrian ( ? )  quartzites, Silurian shales and 
mentioned by Ball. He merely notes its presence and shows it 01) 
his map. The position on the map indicates i t  to be within 2 ,,.i.i;lri.,, NeP:ida: S, Oe,>i. Bl,rrcy nu,,, jn4, p. 120, lo,6, 
miles of the Wahmonie camp. l m ~ p .  cit., U. s. GEOI. Siirvey I$IIII. ?i!)i, pp. 111.1~6. 
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schists, and Carboniferous limestones. These Paleozoics arc. made by the owners in 1947. During that  and the following 
intruded by Cretacious or Tertiary (?)  granodiorite which out. mer, they shipped 83 tons of selectively mined ore that  
crops on the east side and near the crest of 'the 'ange in cont:lci ed about $11,000. The ore occurs in veins and mineralized 
with the quartzite. The lower elevations on the west side of tbr. -fractures having a general northeast strike and dipping 
range, particularly south of San Juan Canyon, are  covered willl y vertically. Although much of the ore is  highly oxidized, 
Tertiary rhyolite flows. Ores in the district usually occur in ti,,' tired galena is common in the outcrop which can be traced 
calcareous shales which are  often interstratified with limestone.%. several hundred feet on the surface. The principal mineral- 
Ore minerals commonly found are  arengtifero~is galena and tetra. ion occurred in Silurian calcareous shales, although thin lime- 
hedrite, sphalerite, and stibnite, w i t h  which pyrite and arsenn .e bpds nearby contain minor amounts of silver minerals. Ore 
pyrite are  often associated. dths average about 14 inches and all mining is done selectively. 

Properties. The Warner mine lies on the ridge between Wash. drift-adits, one 25 feet above the other and totaling 500 feet 
ington (formerly San Pedro) Canyon and Cottonwood Canyon uork; a 106-foot inclined shaft ;  and several small trenches 
the Reese River side of the  Toiyabe Range a t  a n  estimated e l e ~ ~ .  &the mineralization for  about 600 feet. Very little stoping 
tion of 8,500 feet. The property is owned by the estate of Mrs. eel1 done on the property, nearly all ore having come from 
Rose Warner (Werner) of England. Weed (1926) states that the ratory drifting and sinking. All workings are  in accessible 
earliest work was in 1860. Neipold Werner operated the pro!,. dition and the  property is being actively explored by the  own- 
erty until his death in 1910. His widow then continued the work Improvements consist of track and car, a Gordon Smith-tyl2e 
and i t  is reported some, ore shipments were made in 1918-1919: pressor, and a well-built cabin. 
however, no production has been recorded. I n  1922 the Warntr he St. Elena patented claim, owned by Mrs. Clara Williams of 
Mining and Milling Company purchased the  mine and installet: keley, California, is one of the old narrow claims. It is 200 
small gravity concentrator in Washington Creek with a 1500.foul .t wide and 3,200 feet long and, therefore, was located prior to 
aerial t r am from the mine. The mill proved unsuccessful, operat- 72,  the year our present size of claim was established. This 
ing only a very short time. The claims were later abandoned an,i operty adjoins the south and east lines of the  Grand View 
relocated by Mrs. Warner who had the annual assessment work oup. It is reported that little work has been done here since 
done when required. The ore,contains silver, lead, copper, and 6 and, as the old workings are caved, very little information 
antimony occurring in shear zones in the  Paleozoic calcareous the property is obtainable. The workings are  said to consist 
shales and quartzites near a small granodiorite outcrop. T } : ~  a 113-foot vertical shaft and three adits. The size of the dump 
development consists of an adit with about 500 feet of workinKs the shaft suggests about 500 feet of workings. The country 
near the  head of the tram, and several minor excavations. .k here is shale in which veins of lead-silver ore, similar to the 
improvements, except part  of the  tramway cable, have been ining claims, is found. Several sacks of ore were on -the 
removed from the claims. William M. Thacl~er of Austin look. p a few years ago but have since been removed. 
after the interests of the Warner estate and is familiar with tb  The old workings in San Juan Canyon, mentioned by Hill,131 
property. Clyde Collins, of Carson City, examined the claims in  

$TP been relocated as the Bi-Metallic group by S. H. Linka of 
1947. 

The Grand View group of four claims, owned by Clyde and Earl 
Merkt and Louis McGruder, all of Failon, is situated in San Juiin 

Canyon about 11 miles east of the  Reese River and 5 miles aboyr. 
the fork of San Juan Creek off Cottonwood Creek. The elevatina 
a t  the property is about 8,200 feet, and winter weather condition 
often make i t  difficult to work more than 6 or 7 months out of the 
year. Water is plentiful for any milling operation that  may ki t  

reasonably contemplated. Discovery of the lead-silver deposit 

,... . - 
lustin. The farthest upstream are  the more important, being 
,,o~vn as the St. Louis and Richmond on the north side of the 
:nnyon, and the Henry George, principally on the south side. 
:#%ally the group was also known as the McIntyre mine. The 
,.:aims adjoin the east end of the Grand View group and are  a t  

estimated elevation of 8,500 feet. A narrow vein, approxi- 
ely paralleling the canyon, has been explored in a 400-foot 

.' u-gi).cit., 1:. S. Geol. Siivvey Bull. 504; PI]. 1%-1% 
1,: l i  
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adit on the north side of the canyon. The ore is similar to that distance west of the J im Dandy prospect. 
on the Grand View and may be a continuation of the same min- rs of stibnite in the Tertiary rhyolite can be 
eralization. The ore is handed with sulfides of galena, pyrite, and al hundred feet. Only minor surface work has 
sphalerite ; and occurs as a quartz vein in Silurian ( ?) interstrati. 
fied shales and limestones. A vein 3-9 feet wide, having a WELLINGTON (~amebtown, ~ ' ~ r i e n s )  

strike and dipping 50" E., was also encountered in the adit. This The' Wellington mining district is situated in low hills in the 
vein crosses the canyon to the south and here is further exposed iithwestern part  of the Cactus Range, about 12 miles south of 
in a 180-foot adit with a winze, A high-grade streak, 9-24 i ings. The southwestern portion of the district, known 
!%.ide, occurs in the vein and where sampled in the wi wn, is on the road between Antelope Springs and Gold- - 
reported to assay 28 percent lead, 19 percent zinc, and 10.1 y of Stonewal1 Flat. The district is on the boundary 
silver, A shipment of 18 tons, including ore from the wi pah Bombing and Gunnery Range, most of i t  being 
the dump of a caved adit, assayed 15.4percent lead, 11.2 ever, the Jarnestown workings are  cut by the line. 
zinc, 17.5 ounces silver, and 2 percent arsenic. An open cut oij Although no production is of record, some small shipments are  
another northerly striking vein, 5 or 6 feet wide and dipping 50 id to have been made. The first claims were located here in 
W., is reported to contain lead-silver ore of commercial valut.. 
All ore occurrences in this area are  partly oxidized, the am~t , ,~!  Geology. The areal geology is similar t o  that  of the Cactus 
of oxidation depending entirely upon local brecciation. I trict, adjoining on the north;  and the Antelope 
ments consist of a cabin in good condition a t  the end of the S;,Ii rict, adjoining on the northeast. Tertiary voicanics, 
Juan Canyon road. hyolite, cover most of the area and are intruded by 

The old Tiger workings, relocated by Linka as the e. An older diorite is exposed a t  the higher eleva- 
No. 3, a re  about I$!! miles downstream, on the north si ortheastern part  of the district. 
canyon. Much work had been done here on a narrow veil) The ore, with its values in gold and silver, occurs in quartz 
reported to be faulted. A 40-foot inclined shaft  is still open but in kaolinized and silicfied rhyolite and diorite. Fault 
300-foot adit that  connected with this shaft is caved. The movement and brecciation have been both premineral and post- 
apparently cut a dark siliceous shale which makes up dized ores show much limonite, while considerable 
alongside the road. On the ridge to the north, a 35-fo d in the ore and some adjoining co~lntry rock below 
shaft has been sunk on a 9-11-foot vein having a 1 
streak. It is reported that a n  8-ton ore pile here assays 24.2 Properties. The Franz Hammel mine, located by Franz Ham- 
cent lead, 7.8 ounces silver, and 0.10 ounces gold. me1 and Anthony Carlone of Las Vegas, is situated on the road to 

The J im Dandy prospect is about one-half mile north and Goldfield, a t  what is known as Jamestown. 
fork of San Juan Creels a t  a n  estimated elevation of 7,500 feet, undary of the Tonopah Bombing and Gunnery 
Water is obtained a t  San Juan Creek. The property was orig. rough the claims just north of the principal work- 
inally discovered in 1923 and was relocated in 1948 by Jess Winter gs and camp. The roads to the property pass through the 
and Frank Vierra of Sparks, and Bart O'Toole of Reese River. 
No production has been made in the past;  however, ore obtained are  said to have been made from here in 
from recent exploration has been stock piled for  shipment. ver, i t  appears that  no appreciable amount of 
ore contains lead with gold and silver in quartz occurr one in recent years. 
honiferous limestone near its west contact with a Ter d and silver and occurs in brecciated and 
iite flow. The ore is nearly completely oxidized and is found to } andesite. Ore found on the dump of the 
quite bunchy in the inclined shaft which the owners have recent contains much pyrite and was taken from 
started sinking. be!ow the water level in the shaft. 

An antimony prospect, recently located by William 0'~'oole of In addition to the main shaft, which has several hundred feet 
Reese River, is about one-half mile north of the fork of San Jlraii 

"mill, S .  II., OD. cit., U.  S. Ceol. Survey Doll. 18:, p. 69, 1006. 
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of laterals, other shallow shafts have been sunk on the quartz 
veins. A dump sample of ore piled a t  a 35-foot inclined shaft 
contained 17 ounces silver and 0.08 ounce gold per ton. 

The camp consists of a small cabin in fa i r  condition, showinn 
signs of intermittent occupancy. 

The Surprise group of claims is owned by Dr. F. B. Wheel. 
wright of Boulder City. They lie about 2% miles southwest of 
Antelope Peak and 5Y2 miles northeast of Jamestown, a t  an eleva. 
tion of approximately 6,500 feet. It is said that  about 100 tons 
of ore has been shipped from the group; however, there are no 
records to indicate the value of the ore. 

Quartz veins and stringers carrying gold and silver values arc 
found in a diorite intrusive overlain by rhyolite flows in much of 
the area. The veins have been explored by two shafts reported to  
be of 100-foot and 30-foot depth. I n  addition, the  workings 
include several open cuts and trenches. 

The Golden Chariot group of patented claims, owned by Car! 
Fuetch of Reno, lies southeast of the  Franz Hammel ground ;$t 
Jamestown. Gold and silver ore with some copper occurs spora6. 
ically in quartz veins in rhyolite. The ore is bunchy but is often 
high grade. It is  said that a few tons of ore, valued a t  about $ 2 0 ~  
per ton, was shipped from here in about 1908. A 300-foot shaft, 
on the ground is equipped with a headframe and hoist. It is 
believed that no work has been done here in many years. The 
property is outside the present boundaries of the Tonopah Bomb. 
ing and Gunnery Range. 

The Mohawk, Daisy, and Last Chance patented claims, owned 
by Engrace La Barthe of Sax1 Francisco, are  reported to be i n  
this same area. The mineral occurrence is similar to the other 
properties in the Jamestown vicinity. Workings are  said to 
include a 200-foot shaft, but the ground has been inactive for 
many years. It is outside the Tonopah Bombing and Gunnerv 
Range. 

WILLOW CREEK (Nyala, Quinn Canyon, Sharp) 

The Willow Creek mining district lies about 95 miles east of 
Tonopah a t  the lower elevations of the northwest par t  of the  
Quinn Canyon mountains. The route from Tonopah is paved for  
the 50 miles of the Ely highway to Warm Springs; from here it 
is 40 miles by improved dirt  road to Nyala, a ranch former]\ 
known as Mormon Well which, in turn, is 2-5 miles northwest of 
the various mining properties. The claims are  a t  elevations rang. 
ing from 7,000 to 7,500 feet. Water is obtained from a group of 
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ngs about 1:mile above the mouth of Willow Creek canyon. 
s per James M. Hill in U. S. Geological Survey bulletin 648, 
first discovery in the district was in June 1911 by Charles 

mpson and David Jenkins. The Rustier, since patented, and 
r claims located by these men, were purchased by George 
gfield in 1913. Hill reports a production of 40 tons contain- 

g $8 in gold and $65 in silver per ton. Considerable excitement 
n.as caused by a strike made by Steve J. Pappas and William E. 

ckwell in April 1913. It is  stated that  a 500-pound shipment 
high-grade, made in October 1913, returned $39.40 per pound. 
is property was known as the Melbourn group. 
Other properties in the immediate area made intermittent high- 

e shipments. Another group formerly owned by Steve Pap- 
produced several small lots of high-grade during 1917-1926. 

ome shipments have been made in recent years by W. E. Ilawk- 
from new work on the original Rustler claim. Couch shows 
recorded production for the district and i t  is doubtful if the 

corded production amounts to over $100,000. 
~ e o l o y ? ~ .  As described by Hill and also by J. E. Spurr in U. S. 

eological Survey bulletin 208, the veins in this area usually are  
nd in a shaly limestone sometimes grading into a more mas- 
e limestone. The beds strike northerly and dip steeply to the 
t. This formation is believed to be the Ordovician Pogonip 
estone and is overlain by Ordovician Eureka quartzite. A 

s e r  shale found in the area by Spurr has been classified as 
mbrian. A small stock of quartz monzonite intrudes the sedi- 

ents at the mouth of Willow Creek and has caused a little con- 
et metamorphic alteration in the limestone. IIill also mentions 

alaskite dike, 20-100 feet wide, found on the south side of 
illow Creek. A few small intrusions of a glassy porphyritic 
desite are  found on the north side of n'illow Creek. 
The Quinn Canyon Mountainsare separated from the Grant 
ange by the Cherry Creek Summit pass. On the Railroad Val- 
y side of the pass a conglomerate, believed by Spurr to he Plio- 
ne, was noted. Farther up the canyon is a limestone of geologic 
rizon above the  Ordovician Eureka quartzite and mentioned by 
urr as probably Silurian and Devonian. Above this, on the 

iimmit and down the  east side for several miles, are  tertiary 
hyolite dikes and flows. 
Properties. In Gold Canyon, which is about 2$" miles south- 

of Nyala, a property of indefinite ownership has been inter- 
tently worked fo r  gold ore for the past few years. News 
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items state that  S. B. Fishel of Los Angeles had several men ngest, is in about200 feet. Place states that  most of the work 
working on the prpoerty during the spring of 1950. Earl  May- as been done on a vein of white quartz, 1-3 feet wide, which 
field of Tonopah installed a 25-ton mill here in about 1914 for Salt ntains free gold and arsenopyrite. He states that  this vein can 
Lake City interests. It is believed that  the mill operated a few e traced for 4,300 feet. The present owner became interested 
summers and produced about $10,000. Lincoln mentions the Gold 1 the ground in 1932 and installed a small mill' with which he 
Springs Mining Company operating a 5-stamp mill in 1.921. The illed 50 tons of the better dump rock. He states that  he recov- 
ore occurs in shaly limestone, and numerous shallow workings d about $450 and decided to stop his activity until he could 
on narrow quartz veins indicate that  high-grade bunches alitl ome associated with someone having a better knowledge of 
pockets were mined here. The principal workings are  in the bot- ning operations. 
tom of the canyon, near a spring, and the  most recent work was property commonly known as the Melbourn group, lies about 

found on the  ridge south of Gold Canyon. Compressed air has ile above the Colorado group on the northwest side of Willow 
been piped up a 36-degree slope from the canyon to two ciits on eek. As previously mentioned, this property was discovered 

a quartz vein 4-8 inches wide. 1913 and the high-grade found caused considerable excitement. 
The original Rustler patent is now owned and worked by W. E. he ground was later sold to Ely interests and was known a s  the 

Hawkins. Ownership of the other claims in the patented group i:~ dman property. Hill states that  the vein strikes N. 67" W. 
divided bdtween Hawkins and the Steve J. Pappas estate. The dips 40-70" S. It is 10-18 inches wide and consists of / 
group is situated about 3 miles southeast of Nyala in Saversbura bed white quartz with a green talc along the seams. The 
Canyon. The Wingfield interests made a small production fron: s are  largely in native gold which ~isually occurs in the talc. 
near-surface workings on the Rustier in about 1914 and some 1 ein is in altered lime shale associated with a n  andesite dike. 
shipments were made in 1948 by the present owner. It is es reported that  the ground was once leased by Cassidy and 
mated that  the total production is less than $50,000. The ore ater who produced about $25,000. The property is reportedly 
values are  in gold and silver, although it all carries a little leatf. ened by several adits, the lower of which is known as the Good- 
and some copper is reported. Arsenopyrite occurs in much of the 
ore and in some cases makes an otherwise economical ore tw bout 4 miles air line south of the Willow Creek properties is 
refractory. Hill also notes, a complex mixture of arsenopyrite group of fluorite claims known as the Spar, reportedly owned 
with a dark mineral containing silver, copper, iron, antimony. A. F. W. Carlson and C. W. Jones~of Bishop, California. The 
and sulfur. The rock here is reported to be a flatly lying dark. ims are  estimated to be a t  a n  elevation of 8,000 feet. They 
blue limestone interbedded with shaly limestone. The old work. e reached from the Adaven post office by traveling generally 
ings are  said to consist of several hundred feet  of shafts and uthwest 12 miles to the Pine Creek ranch, then 6 miles up Pine 
adits; however, the new work is separate. A 25-foot vertical ek. Although a "Jeep" road of sorts has been built to within 
shaft  has been sunk with 40 feet of inclined drif t ,  also an adit h;i*90.002 211.6802 ]>>BDC 
BT
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is situated a t  a n  elevation of 7,900 feet in Badger Gulch off Pine 
Creek, 4 miles west of the Pine Creek ranch. As per information 
obtained from P. A. Lewis, an adit 470 feet long bears N. 80' W. 
in limestone containing pyrite seams which the adit apparently 
followed. At 110 feet in the adit is a winze flowing water. 
Apparently the work was done in quest of gold, but no production 
has been made. At the present time the  adit serves a s  a source 
of water fo r  cattle. 

Another fluorite property, known as the Rainbow, owned by 
David Eason and Earl  Mayfield of Tonopah wl1o located it in 
1945, lies on the west side of the Quinn Canyon Range about 13 
miles a i r  line southwest of Willow Creek. The property is near , 
the  northwest corner of Lincoln County and may even be in Lin- 
coln County. About 200 tons of high-grade fliiorite was shipped 
from here during the  summers of 1945 and 1946. The ore occurs 
in veins from "knifeblade" size to 4-foot widths and has been 
mined in widths ranging from 12 inches up. The veins are in 
and parallel to a north bearing shear zone occurring in altered 
volcanics, some of which appear to be greenstones. The mining 
has been done in two areas about one-quarter mile apart. At the 
south end, 50 feet of vein 12-18 inches wide has been mined to 
the surface'through a 25-foot vertical shaft. At the north end, 
about 80 feet of ore 12 inches to 4 feet has been mined to a depth 
of 10 feet. It appears that the ore of wider width was hand 
sorted. 

The three mining properties in the  vicinity of the  Adaven post 
office, sometimes referred to a s  the Sharp area, are  here included 
in the Willow Creek mining district; however, some mining pea- 
ple refer to this as the Sharp district. 

The Roadside mine lies east of the road, 3.9 miles southeast of 
Adaven and is  75 miles west of Pioche, the nearest railpoint. 
Water for domestic purposes is obtained from a spring on the 
ground. Silver-lead ore was discovered here in June 1918 by 
William A. "Roadside" Smith who did much of the work on the 
claims and optioned the property to various parties, none of 
whom made any appreciable production. The claims a re  no\,. 
owned by Roy Maroon of Tonopah. During the winter of 1938- 
1939, lessees shipped 238 tons of dump rock averaging 13 ounces 
silver, 26 percent iron, and 15 percent manganese. The gold con- 
tent was negligible and no assay was made for lead. These ship. 
ments were trucked to McGiil and paid for the trucking but no 
more. The ore occurs largely oxidized in a ferro-manganese mix- 
ture  containing some lead. Samples taken by several engineers 
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ind the owner give averages varying from 10 to 39 ounces silver 
ind up to 12 percent lead. The latest engineer's report, made by 
1. J. Sampson in 1929, is in possession of the owner. Sampson 
itates that the winze between the 50- and 100-level is in fair  ore 
ind that all of the 100-level shows ore. The workings consist of 
in inclined shaft  100 feet deep with about 400 feet of workings 
In two levels, a short adit, and several trenches. A copy of a 
.eport on adjoining claims with much information on the Road- 
;ide, made in 1919 by Jay A. Carpenter, is in the Bureau files. 

The Red Bird group, owned by Joe I.'. Perkins of Overton, lies 
1 mile around the  hill to the northeast from the Roadside mine. 
The owner reports that in 1925 a test shipment to a smelter con- 
iained $97 per ton in lead and silver. The ore occurs as a narrow 
~uar tz  vein in limestone near a prominent north-striking rhyolite 
dike that  may be traced for several miles. A short adit and a 
jsinze, filled with water, are  apparently the  principal workings 
on the ore. About 100 feet below this, a 230-foot cross-cut adit 
has been driven to cut the vein exposed above, but the ore has not 
pet ljeen encountered in this adit. 

A patented claim, owned by the Combined Metals Reduction 
Company of Pioche, lies 2.5 miles northeast of Adaven on the 
road to Pioche. ad0.0575 4 70
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Properties. Old workings, possibly abandoned, include a 150- 
foot inclined shaft  and a n  old adit about 100-feet in length. The 
shaft  was sunk on the dip of a 4-foot quartz vein in rhyolite. It 
appears that  the  work may have been started on near-surface 
enrichment of oxidized silver minerals. These enriched surface 
ores were usually a n  incentive for deeper work. A cabin on the 
ground is in rehabilitable condition and indicates that  the last 
work here may have been done in the thirties. 

The Pittsburg group, owned by E. J. Reed and Ed Slavin of 
Tonopah, is said t o  lie about 4 miles east of the Tolicha road anri 
the old workings of the Wilsons district. A mineralized zone lies 
in and adjacent to several parallel quartz veins striking north- 
east. The valties are  in silver and gold. 

The workings include a 300-foot inclined shaft with 40 feet of 
laterals on the 100-foot level, 175 feet on the 200, and 350 feet on 
the 300- or bottom level. Samples noted, indicate low silver values 
and some gold in the workings off the shaft. A 425-foot adit j3 

said to show little indication of ore. 

RECOMMENDED REFERENCES 
-- 

incoln, published in 1921, has a very complete list of pubhca- 
s and articles on Nevada of both economic and geologic nature. 

1932 the Nevada State Bureau of Mines published "Metal and 
nmetal Occurrences in Nevada," which brought the list of 
erences up t o  date a t  tha t  time. Gianella's "Bibliography of 

eologic Literature of Nevada," and Prince's "Bibliography of 
Geologic Maps of Nevada Areas," published together by the 

ireau listed all writings and maps of a geologic nature up to 
45. Following is a list of the more important publications and 
titles pertaining to h'ye County, most of which were published 

fter tiie above-mentioned bibliographies: 
Anderson, C. A. and Cox, M. W., Geology of the Hall Molyb: 

enum Property, Nye County, Nevada: U. S. G. S. Preliminary 
beport. October 1949. ( In  open file, Nevada State Bureau of 

B. M.. I. Milling, Gabbs, Nevada: Mining World, November '+i 

+ B. M. I. Mining, Gabbs, Nevada: Mining World, December 
1944 , 

3 Callaghan, Eugene and Vitaliano, Charles J., Magnesite and 
Brucite Deposits a t  Gabbs, Nye County, Nevada: U. S. Geol. 

i Survey Preliminary Report, 1948. ( In  open file, Nevada State 
Bureau of Mines office.) 

Holmes, George H., Jr., Mining Methods a t  the Brucite Deposit, 
j Basic Refractories, Inc., Nye County, Nevada: U. S. Bureau of 
! Sines I. C. 7543, 1949. 

Ferguson, Henry G., Geology of the Tybo District, Nevada: 
"University of Nevada Bulletin, Geology and Mining Series, Vol. 
J 27, No. 3, 1933. ' 

Ferguson, Ilenry G. and &fuller, Slemon W., Structural Geology 
of the Hawthorne and Tonopah Quadrangles, Xevada : U. S. G. S. 
Prof. Paper 216, 1949. 

eehan, Robert W., Exploration of the Crowell Fluorspar Mine, 
County, Nevada: U. S. Bureau of Mines R. I. 3954, 1946. 

Thurston, W. R., The Daisy Fluorspar Deposit Near Eeatty, 
,e County, Nevada: U. S. G. S. Strategic Minerals Investiga- 
ns Preliminary Report 3-209, 1949. (In open file; Nevada 

tate Bureau of Mines ofice.) 
Iiral, Victor E., Phelps Stokes Iron Deposit, Nye County, 
evada: U. S. Eurea~t  of Mines R. I. 4000, 1947. 
Solan, Thomas B., The Underground Geology of the Tonopah 
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Maps 
U. S. Forest Service maps of the  Toiyabe and Nevada National UNIVERSITY O F  NEVADA BULLETINS 

Forests, 1942-1943. GEOLOGY AND MINING SERIES 
The folio win^ U. S. Geol. Survey topographic quadrangles: UBLICATIONS OF THE NEVADA STATE BUREAU OF MINES AND 
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Furnace Creek, 1910. 
IIawic21, 1908. 
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Roberts Mountains, 1929. by .Joiro A. Reid, 10 $0.10 
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by George J. Yolrng, IrJIIV. 
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25, So. 1. A Prelimin;irs S n r ~ e s  of tlie Scosra District, Perslliilg 
ColintS, Se,-;icl:l, 10' J. C. .1~~11i.s, A. hi. Smii!,. ;ind 

f Girl  Storinnrrl, 1031. 
i 
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Soometnllic Uinrrals in Ser.,ida, ily J. A. I'olton and  

A 31. Sniith, 1t132. 
1'i;icer llinillg in Xe~:~<li t ,  by Alfl.e<l llevritt  Sinitfr and 

TT'. 0, T-ni~clerl~,~rg~ 1!1:?2. 
Rrncite I7eposit, 1':rrnilise I2;iilgr, Nevada. Preli~ilinary 

Report, by Ztigene Cnllagllan, 1033. 
Geology of Tyl>o I>istrict, Ser:ida, by 11enl.y G. Fer- 

g,,so,>, 1:):u .- 9 j 
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'Val. 28, Xo. 2. Geology of the Tllngsteil Delwsitn Keilr nlill City, 1. 38, No. 4. Geol. and  nlill: Ser. No. 40. 'Fl~e Geology of Nevada Ore 
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of N e ~ n d a ,  liy ITerlry G. Fergusoil, 19-14 ........................ $0.50 
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. . 
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' Tllomas 13. Sol;lir. .25 

r o l .  30, No. 2. Geology of tlle Clrief 
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~ l i r e y ,  1043. 50 1iD .25 

1036. \'o1.39, fro. G. Geol. arrd Nin. Ser. Xo 
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To1.30, So. 0. Geology of the  S i l r r r  , . . Ro1,ert V. Prince. 1 1.00 
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01. 41, No. 5. Geol. nn(l l l i n .  Ser. No. 45. Ear ly  Engineering \ITorl:s 
Con t r ih~~to ry  to  tlle Comstocl;, by Jehu I>ebo Gnllo- 

Cnlkins, 3938 way, 1047, 102 p .75 
vol, 41, No. 0. Geo 

llle Enfeka and I 
Orerton, 1047, 88 iiii .50 

Yol. 33, No. 5. Geol. nllil Xin. Ser. S o .  32 Sickel  Deposits in Cotton- 42, Xo. 3. Geol. nnil 31in. Ser. Ko. . 
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..................... Xev;tdn, hy Rnr ry  E. Wheeler, 1948, 58 ~ , p  .50 
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1 .  4 ,  KO. S. Geol. aild Uin. Sev. So .  31. Revisiolis in the  Cai~ibriaii of Goldfield, Kevacln, by Fred Searls, Jr., 1948, 
Stratigr;lpl~y of tlle Pioclre nis t r ic t ,  Srvnila, by 
I-Iarrr E. TTheeler, 10.10 ............................................... 1701. 14, No. I. Geo 
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Val. 46, No. 3. Gcoi. alld llh~. Ser. No. 50. J l i  

*ou t  oe ,>Pint.  

@ 
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